Abstract of KR20020000518 

PURPOSE: Ink, image recording process, ink cartridge, recording unit, ink set, 
crust-preventing method and image forming apparatus are provided to supply ink including 
pigment, particularly self-dispersing carbon black as a coloring material and having excellent 
ink-jet recording properties. CONSTITUTION: Ink includes a coloring material containing 
self-dispersing carbon black having a hydrophilic group, selected from a group consisting of 
-COOM, -SO_3M. -POJ3HM AND -PO_3M_2, where M is selected from a group consisting of 
hydrogen, alkali metal, ammonium and organic ammonium, bound to a surface thereof directly 
or through another atomic group; an aqueous medium; and potassium ion in an amount of 0.6 
weight% or more based on weight of the self-dispersing carbon black. 
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9M\M 

£<£ Si BB& 

£ ie ?j3=y 7W s*|o| UN* <HiAishfe gsasoia. 

e 3S £ i (Hi eais s«e.2i urntj wei«|c. sissi mms.o\c[. 

E 4fe %lEL*l 7\m & 7:1 SI ?jB|* OflAWfe ?«Sf AFA|£0|tf. 

£ 5fe 7tS5lx|sl o\\Mt\t= SB?jE0|cf. 
E 6£ 7W o( ojaflg oUlshfe AFA|£0|c:h. 

£ 7^ %J3.^ 1 ^|| = £ECl-e ^Bll* Q^Sfe 7fj^f BHSiOlCK 

E 8a, 8b. 8c, 8d, 8e SJ 8ffc £>'33! 7« 8|co| ^ s o| y s ^= g S -o S ofiA|S|-fe &B£0|cK 
E 9fe £t «Hj£§ U-XH^ S^E-lo| f£Ho| oj3| fi 0 (|A|Sffe 7||^ A|-A|S0|C|. 

E IOC MS §l|<=7|- ^blS ?J35S ?hME|X|o| ojaj|g CH|A|^fe 7^ AhA|£0|CK 

£ °13|2| <2lj*|| gljHSl 2^ S¥ g CHIAisfe 7H^T AhA|£0|IlK 

£ 12fe £1314 oq^i s ~ si!>=^ ¥ EH ¥S« <H|A|©H=- 7H^£0|ch 

E 13S £ 120IW EA|£ sft?5J oflAlshfe arcH£0|cK 

£ 14^ ^37| £ 13 (H| £A|S Mft? ¥&<H| ¥*tS ^EKg ojuhxHo^. 0i|A|S^ o|CK 
E 15fc £ 12£J ?2Y§ °JS^°S CH|A|3^ °jq-. 

£ 16S- £ 15°| 16- 16 BH ^S^Jl £ 17 lHx| 232f ffJfll ^ £g <*!*l|°| Sfi A|#S| * 

#o» Dd-Et (HlA|thfe 7H^T BH£0|cf. 

£ 17& £ 15S( 16- 16 A^A| BE «E||CH| £ 16 %' 18 U|X| 23Sf tffll «H*fl £ft j§i|£§ 0|*|£| M# g*|" 

ft A|B°J * -oil [[J S|- <H|A|Sfe 7H=f B0£O|Ch. 

£ iae £ 152J 16- 16 SCI tfg«fca S. 16. 17 Si 19 LHXl 222F tMI Ql|ft|| = g «l|*l|fij J£S S5f 

§ a|B°I © e oii iq-eh Qum± ym B-SEOjch 

£ 19ter *|*| £S £ 15SJ 16- 16 BB SeH°J| £ 16 U|x|1B SJ 20 U|k| 23JD} SZHI «|*| £S all 

SWISH £1- a[B°I ®gcH| ccj-Eh oflAUfe 7H^ BSd£o|ch. 

£ 20B £ 1SSI 16- 16 SeHo^I ^SSFJl £ 16 UH^J 19 g,' 21 UH ^ | 23# Sffll ^l £ft «|*|Sl £S 

S«f* AlZhSI *S0il Ol-Eh 0|A|«Ft 7«sr &a£0|Ch 

£ 21 & £ 15S| 16- 16 B^ ^EHofl £ 16 UlxS 20, 22 gj 23HF ^1 £g *1|£iS «|*||S) Ef 

m- A|Bs| oigoll ci}£h oflA|s|-fe 7m B5j£0|cK 
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£ 22b S. 152| 16- 16 Bffi ^EHOfl £ 16 U]A| 21 23^ S^l ^*1I £t §l|J=g ^*fl2| S# S^g A| 

ZfS| ^SOll n}E|- (H|A|SFfe 7H^ 0Bi£O|CK 

£ 23€ £ 1521 16- 16 Stf ^E||ctf| £ 16 LI]*! 22S* £M| «|*|| Sft = g gq*|s| g-^fi A|^2| * 

S0i| m-Ej. 04|A|-Sf^ 7H^T &B<E0|CK 

S 24b ft &S2| CH^ ±afs|©s tfflElfe §fe ¥£2| ?J3I« tH|A|sfe BEEOlch 

£ 25b ft SfBSI CH^ j§L3f*HoS »l|«= ^^2| ¥£«Jf &|B||« CH|A[shfe 7H^ BHEO|Ch. 

£ 26ft ft tfSSJ CH^ JL**|fiS y-#:|E|b si|J= ¥«£l Al|«lwH felBflfl- (H|A[Shb 7H*f BCS£0|CK 

£ 27a, 27b Si 27cb ft fl-gai AJIW Sf*|£lb D^MSS 7K^T^o^ SUJ ££*|©3. c*jA|SU ? A 'CK 

£ 28a S3 28bb uts.m o|ft &4 0|-£°j ^St£0| AlS fl-sctfe- QflAlshb 7« 1 diE0|cK 

£ 29b ft ^§0*1 [O-ft 4[X|J £ft «|c(H| BXH£|7-|L|- ^S-H ^ oi£ ojj*i| ^ £ S |oj oj H5 il 7H 

A>A|£0|C>. 

< £S2| ¥ftofl CHS ¥ASl tiS> 
17|B2£JH Oil Li A I- gig 4^ 

37H¥¥47^^ K^B 

72Ja ¥A«8^a. Eg-? 

14^*15^ ±# 7|B 
16Mig17a, 17b£R 

18^ AH^^igi9^ < as 

207IB21 SJa. 

22S.S S£|H|^23[H[L|^?H^ 
24%JH 2l|S|257RnH*l! 
26iiE|i E1 §27#£|B 
28SrS*ll£40%!a ^OlU 
42Dl7|44SfH ^4=*i| 
45%!=1 ?f-JS.H|s|5lSO| S3¥ 
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52SO| 0|£ ^iM53HHX|55i 

657|^ Si|^66?H5|X| 
677|-0|E.«68a.N 
69>SS707|^ SMI 
71 !H!J= ¥720|7| 

80^j3 ^812E|E|^ #EH|0|e 
82£!€&83&£i 4iX|- 
84.71^85^=? 

^t g0 | ^sfe 7[^ §J IZ ^O^o| SSH7I4 
& ^SS S3. 7t^ fcjH ?hSB|X|, ^L|e AHlM °j «g 3x|o| ^0\C}. 

53lfH!fe, £«o| 49 ch»a H7R (EU-y*. uhHEl, 4=^ MS! 5)8 SJa. 3! &a.2\ <&(HM 

x|2r (plain paper) oflME S\£*r«l 7|*S =r S!fe ?rtf *«l a tf*|a| £{s! #B|*| a! 0|&JtH 

<HI# S<H -a?HS *fl3- 210373±°| SMoflfe ttg ? r M #31, g» ?^ gajg Mtt*IISAH smsl 7hg-y SENIS- a. 

^ ^351 £Ja?f 7|«|£I<H ?M. mm W|3- 1340733.°! gMOfe £E£r ^7|rS ?lt* M^l, Si ?h& 



^7H® Ails- 3498^.ofe ?i¥ mm* m &#n\m sa-stfe ^jse- gjasng fe'as A^gtr 39, s#oi ae^sn 

X|7HU-, gg«l S-«t Bl£.7(- iT^ElAl 8ife 7|£*4 ©AflSOl Xl|Aj£|<H oiorj^, ojo|o| gAhxflg Ar«Sr*| &J1 0|^th 
e*l|S* *HH& ^ ?JH£A1, gQHofl e^H 4* ?Jfc Ah7|gAh^ ? |.£t gB|(§ A r «S r te &H7h 7HA|£|<H aJCf. W 

O A ^196/18695 (PCT SSM 8tr ^PHS 7110- 510862^.) SJ U. S. *W X|5.746,ai8i (^?«^ Till 10- 9594 

jl 7|xHi]oi act. 



EP- A XH943,666S<H|AH <&3.*J! %!HSAH #J\ 7|7.HS 7*7|»^S S^S AhSfJ- A|, Sh^f ^ £ oj 
go| SffcHl qeh olI^-^S 7H-id*to, ^^ §J32F aaZhsi S^I&iW MEJS (bleeding) § &iA|7|7| flsH # 

7| 7[XH^! Ah7|«6h« 0|a|0| ?|Oj ^71-S 7|^^&« 7f| A|€k3T gjc|-. 
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¥e^i sftoi &7|2h (oil, °f 12 ai?J) &x|& + ?ja.7t ix-fi^.¥&i pA| s.ti g^, %ja°l 

*H^se a*? ehs^Tii ^ssliai atoh ej^ii^h m&tm m. #71 7|ah£! bh^h 201, <^37i- ^s^i ^§s.ft&i 



£j3°| JI?t^g a^g oj D |o hcK ^ it5a*pE| SJa°| £#0[ 5f7|£h (<H|, 0|#) ££1 gX|@ tgS 

ft eh KHsssr s*. s§3 a^oife isuioiiAH ussw tjth^i ^ish *m 

just"' o|sh sfn, as© aH^ss &g«h7l ¥]SH o^&jejsi Slft^sol fififf feia.^ " jisrgol gff^ sf &ck 

£15, ^Str 7|4=0fl o|*t £^51 E^S «gtfte 20| a=FHj2 

^jXtiSAH #7| 71AHS Xh7|fttt« ?hft M^IS i&Srfe fifft Sa; **| &S aaofl CjjsHAH £ft »*t 
7|A*i ao| SftSI **UE|<H, 7|^§ ^H^AH oiSfil 7Hgo| *f ^fe °hc}. 

S0| s^oli cn» al^-y, 3! im «J^(S)Zj-fi| 3^|(H|aH ^b|^S &^A|7|^a| dH° fi-S^cf. ztEHLK 

ft tfa^ss dh^ m<H\* <&3.*ji ym ?m ^^o^ aC |§ <y^?# A|-g» ?r ®n=ai ^^<hi 

^^!EHSJ XIIM S| 7|S 7 |ioj gg g0^O| tif |o| 7 |S ft||c o| ? ^ 0 | c^Sf^Elfe 5o| 

7|cH^|7| ttKgoi itWfc ^H°J floiy 7h» * olg^SAH 7W aisal cF»»o| 

CH*H STSLtm SJ3.5i' a^Ulte- °!aoi| pjs)- 71^54 tf^ol fifi^cfb ^.^sMI 

cq-ew, ft tfssi ^5He ^AH^Af tffi, x^ifti^ S bh # sa-^cn ¥|cHth ?Ja5« 7R ^^S Qel 
S ^isehfe 5o|ck 

ft ^cj S ig^o| 7W ^S*F^| ^-SS 4= ejfe sp^ ?w yg# xig^fe 3jo|ch 
ft W SSf ^cie H«1S o'H ^^uH SJHfil ^SA-t&0| =lH SShife ¥fl» 3^fe Ahs& 7|^&l!AHo| 

7Bd^= ?, h as ^isffe aoio. 
ft g^go| OH3SI sEae ^^ft ^sasi efs*7fl ^ 7im a-fl. su sh^ «^ s-*i. gg 

ZL(H| AFS£|fe ?J3 ?|-MB|X| Si 7ft *U|e= 7|§«fft £0|C|-. 

ft ^S°l O^o| EEE^ff **7«E: 7\m Sfl£<H|AH UStg &l^A|7|fe ^«J^ ^llS^ft 5JO|CK 

ft ttSs| o^S-el EEC|-e =54^ oj^.B 4;Ss| A|^ Fi^Q-S 4=^1 S^Sfe iSsffe 7|^ Zl- 

S S.^ ^S^§ 7H-y«4b ^-s-l S.S 4iA|o| ghcH gj-ffos °H*||7|- IfJEjfe ±$\ «fQ ^EH ( 

shooter) S 7fl ^1^7} A|-gW S^oil £g 7Hd§l-b H JSf A-IISSrb 5jo|cK 
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e sal s- e!<Ht hi-ek t!+ti7i7h ^ig^o^ s ±=. os *ui7i§ s«h xpie^s ?u* «^ s??oii ^^^i xh7i& 

tf« ?h£ STfi-tfe ^xH 91 4^ o|x|« *7l«ttS ?ht* S^Sl B«* 7|£©s 0 .6 313% o\£ 

e v ssi e 4iA|E|tfoi m-BK =mohse. em-si &*g7i7i- siasu^s se^ c*s «w7i» §sh xpi^s ^» 

ifiofl a ITS =e|<H£ Xh7|etf « ^£ MS«S tttftfte *4XH a! 4=£! dH*II* ifh*U, &B o|S cH ?|-& M^l 

si airs 7\&2.s. its ois# o.6 athfa oi#°i diss i&shb &a7h 

& 3f«S| Eh ^A|EM?f(H| [ftel-, SJaofl cHMxIM E!7Wfe E^l, £ «|£S¥E1 7»dH*I<H| °ja« £.ft«hfc E^l 

i ss-shfe 7« sjboi as ^isifecii, o^7|a-i £)4^7m *is*4©^ 2 j= c^e £W7i# mm *i-7i 
s^s s«i a eoii am s ^oHt em si ^7ie^« s^a **ixn ^ ^ mnm *>7i 
s^si a^s 71503. o.6 a»% oi^-o| ss oiss sitEhcK 

e S*Ss| Eh aANswi m-BK sjaS £h4?-sfc ^Ja. 4-g¥fi itsffe fe'a ^H£|a|£ SEEh xilSEIfcell, cH7[ah g 
afe §!4^7|7|- ^^^^ cte S^7im SsH x^lftttS ?IS i«<HI S&S *7|«tf« s^S M^4S It 

*!jxii % ^ dh*u< as-tu, ^7ietf^ s^si sifs 7is°s o.e atf% oi^si b« o|gg 

so-. 

S «<M *h ^AlEH^oij [[}sk °jas °!a 4-S¥, W9\ °j3f sftaM fl& 7|* §ili=¥ 

g^fS 7|^o^ 0.6 ol-^sj %tm o|&S igufe -gjaolch 

S ^SS| & aA|EK^ofl m-EK ^^Sfe SJH 4^§¥, SI 0flLi*|o| 5|-g(H| o|s}( 01 a. oijq SEH o| oj^ 5 Eg 

Sl-71 ?|Et 7\m 7W ^MSf itSfe ^ 71^ &*|7h SEEh ^|g£fecfl. 0i7\tf %}3.^± £j4=^7|7|- *\ 

a^s. sfe che s^7i# sen #7ietts ?fe *«i iecHi x^7|g^+s s^s stfe ^^h si 4= 
y ^gsi Ecig aAN^ m-BK ?>'3s sjh ^g^^i ?tns ?^ B |xi, °j ?jh(Hi oilh^is °i7^ 

o^AH ^EHo| o|3.# M**h7| ^Eh 7|^ *N|J=# 7|^ &*l7|- SEEh ^|^EfeD||, 0^7|Ai ^B. 

^4-^7|7^ sis^ss sEt s^7i# xt7Wtm ?w m^i a« oi ^7i^^^ ?^ s^s 

Sfe ^W| SJ 4^^ QH«IS SStf J!, *7|«tf« ?^ M^ISI S?fS 7|go^ o. 6 xja^ 0 |^oj 0 |g# i&ff 

e ShSoll fle E^ aA|EH?fcHI [thEl, t>4=^7|7h ^^^1°^. SEb c^S ^ixh7lS SsH *F7|g£h^ ?hS S=4 i°4<HI 3 

tra ^7ifi^« ?hs s^s if*§fe ^!xh gi 4-^ ^7i^^s g^t°i a^rs 7|go^ 0 .e 

ae% oia-s| o|gg ifhste %JH5.'S AFS^oi <*M*im ej7|-fio S M| 7|^ §l|£^.¥^ sja 

m £S3H= S&Sl^, 71^ *H£CH|AHS| gfgf ^£ fliggch 

¥ ^gs| Eh 4Ja|eH^oH| m-EK ztzf A|o^AHg [ n^Eh^g, fr-MIS, S^S, a! ^!XH^ ^£ 2°£¥ 

N id^S ^t;H« &as* Sfl, i!4^^7^7^ sig^o^ ^ ^ e fi^7» SsH 35J7W<*« is 

<hi s&s ^7iet^ m^i# ih^shfe -^xh s=r 4=-^ on *ii« itfti-ji, xh7ie^s m^sj aifg 7is°^ 

0.6 o|^s| oiss 5Llhefe QelM ilhsl^ &'a -M|M7|- a& x-HSSul . 

tf Hfasi sec* ^A|EH?j=ofl iihEK ^H^aH *!4-^7|, SJ4 1 -a7|cH| cHEh &hO)o|£, t!4-^7|£|- ^^o| ycilolJL £J 
4-y7|ach ^si-^ol oiss i^fe- ^7|MthS aihsh^ 2Ja7|- xm&n. 

s araai th a^gron co-sh, ^ah^.ah ?j4=^7i, £j4-^7KH chei- ycnoig, gg £.14=^71^ ^-aoi &aio\2_ 

7|MC|- 4Sf^!0| ^hB 5E^5 OieS ^7|^^S 2hSM ilhsht ?Ja7] ° A 'fe 7m S«£7h EEft 
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e ^Ssl £A|e|#<H| [[|-Eh, ^SxHSAH *J4^7l, t!^7|<H cHHh WcHoie, a £M*g7|2f ^£o| ycHoU 
7iMch ^sf^o] ^8 oi^s sj^ ^7ietf« &ss i&s^ sjas sja. teat a» aigm. 



ft gj-^- u-^jt yen W*\<H £Ja £ft¥?F ?h|S SJa3! 7\m m^oMs>\ JL*t tftfoi £E& «IS£lfed|, 

ai* a! ^ aH*ll» £ffHL, *h7|gtf^ ?m au« 7ie°£. o.6 ath>/ 0 oitf oj ois 

§ i&SH= ^JH=S!S &H0|ch 



e BfBSI ^Cfg. AjA|E|j?f<H| CI^SK 7|£ sfli=<H| o|SH 2Ja# Efsfe iS-shfe, ?Jh5.' 7W SKSoflAi ?ja # 

£L)| «|x|aj #S*HS-o| HTfl tHShEjfe ¥*l» ^fer SfH2! 7|^ «l! = ofl/Hs| 3.** &SI- ^ h ^o| s» «|SS|fecH, 0| 

ff«l-fc-4iWI Si aH*ll« Mff2, **7lStfS ?H* «^°| aif# 7[£os 0 .6 3IU%.o|tfs| im o|&# iSf 



« ft 41A|EHtfofl cq-sK SJa.o« oi|Lix|g SJ7FtM ^ja=S!) H d A -l££ 7W aii = a¥N ^Ja.g iBs| 7} y A 

sj^^7i7h ^a^s sat de sxv7is s@h xf7ie^s mm a&s xh7ieths »k 
u-^tfe ^ah si n«*ii» xh7i#tf s ?he a^ai airs 7ig°s o.e 99% o\$sn oiss s 



¥ 4fg-S! ECfg 4|AjEH^O| CCfSK iJH sft i^ai W *lx|oil i f a§ £ftsfe 7W S<| = § A^gsho^ 

^!3.S iSai A|^h 4= si Mftthfe- B7i|S ilf^, 7|^ cH| AH 2}^ Sft ehS^ai 7H41 

Alissl-fedl, o| SJ^^7|7F 5Efe as ^JXf7|# §«H ^7|tftf« ?hS JBLeWi a^S 47|g^ 

« umm ^?;h aj DH*ii« iij-shji, ^7is*+s a?fs 7igo^ 0.6 s?r% oi^ai 

im o|g# Strife «Js5!* ?JaS AhSfhfe 28 sfi-fi-cK 



m MS&oi ojhs A|y yaisa ^si s.ftsffe E^IS issffe, %ja« 7m gj-a<H|AH a-u sft &&&s\ 



¥ ^SA>fie ^71 7IAH3 ^^4&cH| cHsH a^, ?JacH| ^7^ >yo| g- 2 |. 7 |* e)|£oj 

<hi sja.5s ^^oii ens #s.&n7i ?imm #n s^m. mm s»i s. 24<hi chiais 7n sass s^e 251 & sft 

- (HMXI- KJ-^i 4i7;K 252fe Sft¥, 253^ gi?, 254t 7lS, 255fe £g? #aiO|MS D-ehLjc^ 
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ygos oiss-ch. o| ¥S<H|AH gjBLai S£f U-E|-uib 2iS S3?s| ¥*<HW 7|»o| «««tb 4 © 
0|CK © 7} 90E Oi^h°J gj?, %JH^ ^H^og. got 0|#21 ^ajgch @ ^ii^S& 0|em 7W «|£<H| ? A ' 

ja&sfe ¥bo| 742.1 o Jfe ^mo| 7j a ^cHiA-fe &om °Am A A S^sffe 2JH?is>l s. 
s ms^zj-cHi w& *foisoi ©s-fiiRi 7^ §i|c o| ^Ttiejoi ^lony mum £!b <ae & 

§§ &#*lb Sb SOlBl-fe 5J* SMI S\fiJL. E 240fl EAIS 7R S||J=0flAfc Ufl§ °d Efer °J£h 

b SJ^b &g a- «^<H| ulsH zra £S ssa S! a^ol »sw«ck 

£ 24011 «EA|fi 7|« ^|c S nflol St» 91 fi-tf ^Jasi zj-u fchga S! IL*r£o| fl(Hy ol^b ¥32^?ll 

aw aa. nanu-, #71 7|xh@ w^^n 7 |s shc 0 ^ah °ja.oj ^s-yoi %ja.ofl sm^-s ?khi £!°h h;hi <y 

^*l|*i£.^b. Zhti £• EhS-g 3! xj-oiae ?J^01| °^o^AH ^oie°| 74.5, 

7W ai| = <H|AHfi| 7H§o| A|#g 7|^ &I|^(H| ccfeI^ =itj| »e|-ac|-t A^ofl 7lfciflcU n sjeib, ^©^ah 



<y o^.At SB AFS& ^3.3| 7-|§0J| cHfl- & ^gA|-=-oJ -J^g ^-fcj E 27a LHXl 27c SU E 28a 28cM Si 
?JCK E 27a0l|AH. 2701g 7;h7|&^ ?^ Ma|, 2705^ 9\H M^jal -a 7 1 0)1 tH*h yell CIS, 27032 

m &xim U-EUJjch ? ^ gaj 2701 & n ^^|ofl STcH^b g £*|ofl tJSh-ag M^^osaH £hS^ 



*aS <y3.cH| ^7h& a i>e§ <ys oj^oji S7 ^ h go 7[ 5. 27 b S! E 27co* oi|AfSjoH <yc*. 

oie£ e 28b<Hi o^ais b^s} a-oi sal 4 si •as gj-*ishb fl-a, m-ss oiee e 28a<Ht chiais aoi srsi ^si 

a^ tf*Sch 

LfMM oigoi ^^sj §ss s^s^b a^, x^7ie<ih« mn ^mn ^*m^ m &n 2703^ e 27coa 

(HIAIS y^2^ gfoi L|Eg o|go| *^cH| ^xHf^cf. 0|gg e^^ sjaofl d|sH &g o|g* 

b ?jHb Ah7|M^S ?W B g^|7jo| &74|<H|AH a e^S ^ 7 ^ o ifzl ^ 5§ ohg^^ 

IS, ol&ia #e||§£ °jys!2S 2A|S zt ^j^sj £?J^i£] ^e||o|cK ^, y^7|- fT^ 0\&{Q ^Ej|0fl 5J0| o| 

lick srm^e.i ?joi|Ai ^j^fe oiBHe ^EH&fl ?ic[jL ^^aa. co-efah. -y^ tf^sib °j.ag mm 

s| b^ as«o| ^A| AHfFHfe ^o| ohUch. 



^I^LK £ 240)1 <H|A|S UF2I- a-Ol S!H£J g,^0| 90E ^S|E|^ ^ ¥bO| ojfe 7|^ SI|E.b ?J 

hsi ^§ # eMI ah 2^ 7?.&s op|5|-fe ^zj-gcK o|eH*h ^§ ^Eflfe- ojhsj SM7| ^E7| S7HJ ^ 
&!b 7|fe^S ^fecf. ^as| &WIA1 y W7| 0t7|£|^ o|eH*h 7|^ 3||J=L0Mb, E 27b a! 27c0i| oflAia ul-ffiF- 
^ ?m g ^Xf7i EflOllAi 0|EHEh *|-0|go)| o|«(| ot7|@ Xh7|S^§ ?HS S^£| btt £i-S^o|AHo| xFois 

oi it si ji*raai *i-om°sAi ^-ysiso-n ^ztsth. 



b ^g^ie 0|EH*h ^-Tj Qj AK^g 7|*^. §1-0=1 b tSS 0|^7)| £|^CK 



y^ <ya., ^*l Ah7|b^ &s» S*sl-b ffs 9jso|| cHsH, ^ iSxne 7W<H| qsN ^7| yg^! 2 7Fx| 
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£.°Jg £<2J ^ SIT ££Jal E^saa. yii Sir #3 gal- a*r^°J ?m «l = s| ^F^oHl cH*j- s|£S* 

&ag *7ie#« M^j£j air* ^i&as. 0 .e air% oia-si n-g o\&m #£Aia ^ sia, ofe 



o|*. <ifSS\ utWtt 4jA|eH«r<H| o|sn g g-gg c ^ ^|*| oUAIK- 5!o|c|-. SffioflAH. #Ah*h ¥SiS 

e tssi e- ^lAiejiacHi ca-e sja^- 5404s tm-°i tu?^7i7h sEt d-e *w7i» ssn 

m^i i^oii sirs ^ohs «mo| xt7ie^« ?re *i*h 4^ wis it^n, srs ois pi *\& 

M?ho| ijg=b|7h 0.6 % o|tf oj o|eg s&^fe gjaoiq-. oieH*!- sga°l zt ^MI o|* oflAhtr 5o|cK 
OS o|S) 

s ^aieh^chi oj-e ^jaoHiAH ?m oissi ste 01s a 7igo^ 0 .e % 01 

ftfoicK a© oiesj fess g-» 01s cH 9>S M^ai S^aiS 7|go^ 50 % Dieho.3, g^, °!a a ^ajsi 
c-W ?x|^o Sfei ghg o|es| o| SflUls. xjo-ltt =g^, ZJ-fj MS ffgg 5! a*l^o| 7Hd£! &a 



^Jag &s olssi #71 ^^7^ Ejfe 4»^fl-tt#, «3Etf Sol ^7f@ ^!as| pH S^, % tfaul 

oh sfe fiB|<H&*o|>Biji|- oh°jo| ftlasi pH 2S*ho^ S§& ^a, A ?Ja^ ah^ a« £S 
&Sg * a^^oii cHSH HlJLSfo^, y^ a ^st-yg #71 p h zim ^ iJaMcfe a© o(go| 

*T7| ^fl^ Mom ?Jao4|AH cH^ 7H^£'cfe M^o\\ # 7 |o| 4JSSi=K M# &aa SI a«|- 

^o4[Aio| 7H^o^|aH£ BIB Efe UM§o| a^S %Jaoi| §go| S7hS SJa7h *A|[^ct. 



ss, » srstHi cchff ^jasj ehs-as &aei^ pH<niAi ch^ 7H-dQcK oi£H*h aoi s n-gui- aajEife a?, s gr 

BSI tf*|Sh7|7h cH^ -M^iacl-. e gol|AH Ahg£! %!a3J pH «f7|fih S"Ch & i"®ol i$E SoiS-a 

Ah7|&#S ?hg M^jS a-ti ^S^o4|AH «tf &S^o| S»o| ?JcK ^a7F 7|^ M^fit S^i 

ayshed, ?jao| P Hfe dh&5)*h74j 7 o|# 10 owoick 

* agoil dh-e %!a7h #7| ^-yg ^^isffe 7;hAH|*h oiftfe ^e^a^ aj^l at^. nsia, olsaj fiaj aeoij 

& &SCHIAH A(-gS ^J^fe ^¥IMa fl-STBiAcHIAf ?ja a A^^AHsl a-S«0| Cj &c[. a&IU, 

S SJa AF^|s.Ai5j es«s| ST#&# ^=?-she=lfe 5JO| o|-u|ek ejaoj|A4 ?H^d§FSHb 5io| 
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Ol+, Jtm 0|Sfi| SXHCHI ojsH g SLSSc7\ £Tf-|£fe CHl?H-)S# E. 27a MM 27c5 tT£*04 ^Afl«| 7|X[{ 

*!"CK £ 27a U|x| 27ci= 0|S<H| o|8H B SfgSl A2|-7* tf*|£|te «l?IMg§ fi?(*1©3. 0(|A|*KjI 5&W. £S0fl 
A-f, 9^ yjt 2703S § 2709*= U^g 0 |£, 2707& 0|g, 2701 £ ^7|ft^S »«|, 2705^ ?l¥ 

& bho\ *j^^7N am Khd oies a^yicf. 

£ 27a<H[ £A|£l Uh2f 0|, ^7|»fth« ^ 2701 S Cl| 0|£ 2705S aSj-^SS £j4^7| ft! tfO| 0|g 

°l ^WH| 4= SI § 2703O| SXHBf-fe 0-S # E HS WtfSEt. B£ ^£1 17[ 8fo|S 3J ?f« M^fS| £J4^7| 

(Hi oie- wai ois oi£|o| ds sroisoi sawt s^ai £ 27b si 27cow oaaiei Bhffih a-eiiE^n. {ji.zt 



?*^o^, g-g 0 |e 2707OI X[7\&&& ?|S £j^^ 7 |CH| Oj& ShO) 0|S 0|S|o| ^ e gfo|go^AH 

aMtt+'S 7^ M^fiJ 4¥I<H[ cnr°^ SXHStfe 0|te £ 27a(H|AH o^|A|^i ^EflSF & *|-0|7h am, »tf ^S-^ 
0| X|«|-£|x| S>fecK (fa, I4MS 0|S 27090| efrdl 0|S 0|fi|S| cH5 g,"0|So^AH 47|«d-« ?hS M^si 

exHir s^, g ^ 2703& xms^s 27oiMafe mg 0 ie 2709°! ^mo\\ sxmt 390| ?JCK 

=l aaK *7j*tf« s^e «^!2| £tf £hS^o| x-|sfmn 



o| 3% £ 27a lH*1 £ 27c<H| cH|AIS ohaj- tfe o|£jfto| BhcH olSfil SW<H| nl-EF Kt-««f7l cHQq-jl «zf£|fedl, 

Bhoi oi&e oieoii xfl*hjEixife aouj, LfE§ oie soi s-ish 4* aid-, tg, %jhsoiah oise § 

gtfHS., M^ofl q|# ycH o|eo S /H ssm o|so| tftf 5*1* x|te etfecf. olguf *|»o| SJaLf|oi|AH »^ 

g&tm. [c^^^A^, £ 27a lhxi 5. 27^1 oaais 7Hys^ £?js 501a. 

nena, srs oieoi %ja# □n.^s ^xn*r ^a?^ £ 27b(Hi (hiao ^e«^ sj-^-e ^ot-xi^, g-sa oisoi ^ 

3§ chlfo S gxH» 3^ ?JH7|^ £ 27cofl CHIAIS -y-EH^J ^*o| ^-ot-^ji ^zfgt*. ^ ^eH£| xhoigg ^ o|& 

a-si ^si^oj ^oischi 7mm ^ ?jc|ji ^^sd. ais ois, i-mm 01s gg &g oischi idi^n ^^^i7i7h dh^ 
tid. 



0| CHI &m<>i, & S-gX^s. o|&i*l- nomO\ 5. 28a 5! 28bCHl 0^|A|S U[2[ ^0| Lf £§ ^ £|g 0|SO[ gf£| ^Sh^w 

& sfe U-E.S o|^o| SJHg ^xHiT g^. x}7|&^ g^jal Md- ^x|sfe x^7|g^^^l^ ?l£ M^l ¥ 

*|oi| x^xho^ ^xHsfe # gxFfe oi&iff ol^oj £JsH xf7|g^^ ^^l^¥£H o|^£|oi 

Sfo|& ¥*|(H| ^xH^MI gem «z|-aq-. 



the § gXW &XF Xf ajo| ^tytHj 7H«| SB|X| StfedU ^^Sd. £ 28a S! 28bfe L^g 0 |£S & 

S OIS0I 4§f^<H|AH AH^ ^o|^c(-fe- (H|A[^te 7Hy£0|ch 



^'a. § #7|fi*tf S S^o| £ 27b<H| oflAf^i a-g ^efloj o|tf*lo|cK e ^<gx^o| <H|oj 

gas am, & i4s ^^is}7i ^i^h xh7iM^ s*^i £ 27bcni onxm ^m #eh°i 

S^och, zlo| £ 27 C o|| oflA|S &g #eh°J 4 ?.'dfe 5JS £|«cK « ^S°J E 27b Si 

27cofl oflAlS #eHs| ^|cH|AH5E tf*lfic|-fe 5«o| gfg^m. t$e\M. & ^®xr#g &a o|go| &g o|g m ?h 

e msjsi s^hi o.6 % oi^rsi U |#s £], e v ssi ^2^7^ ^-^isdfe e&^s^ck 
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h Watson °isH on?n_i§oi #71 nm\ °flAi£icH ajxieh. e ttssi 7i#*s 7n^e *M*t*« »«l 

s| \ ->\ »o|Sfi| 4=£^o| afSl-cfe Sol gfiSFrU, zlo| <^atgo| *7|Stt« ?tS B^Mcf of^ch 

te M-yoii §2^ a|n|7|- ?jch cthShAH, mm oi^sh suitv <so« tH*H ulgattijs Sfe » &g o|&fi|ai as 
o|g£ ES & 7|£*j 7Hy°| £j*|ofl ^H- 4>i aicU ^zrscK 

£JH°| ggoll LD-ehAi ^3. ^g ge|7} JZB-Sife ¥*IS 7W <H|g s<H fcja SUM #S^#o| 

3.7\\ mi#s= ¥*ig 7» a^s^ a^, #71 7|*h& «#2j tjxwct. oiam ssjs 

£ 27a UW 27ctHI 0|A|S tffi 0|EH*H t*#£ WlH|#E|| (A, A|?i ft 0\2\°\ 0-|UH*h 21^ ££Jg 1**1 Bfe 
#eH) £1 aaStHi/Hfe tf««7l DH? (HBch a&IM-, #7| 7|*HS s%j& S,'HgcH|AHel-£. zls] a.«r^ §g A|-g£! 7| 

xt7lBtt« M^ie, *W£ am-sl £J4=^7|7f SjS^SS EEfe CW £]X>7« gsH H°l l^ol ft 
s|o|ck o| *J^^7|§ ?^ got se&il SSJff as*, SBHfii ^ja.^ ?^ M^a- S-i*A|7]7| JH«h e#xfl7|- #S 

s&a s 4* we*. 

• COOM. - S0 3 M,- P0 3 HM SI - PQj M 2 

#7| *J g. Mg tf&E| S^, *7| c J£fe§ U^y|Ch. o|fi g, ^"ol - COOM £Eb - SO 3 M0| ?^ 

#7| EJ^^7| g M££ iA|@ 5 g, SmEl e^£| ^^|0flSb Li, Na, K,Rb^Cs§Ii^ ££?> ^7| 

aaB^l ^*«o<is.fe oiis/&a&, t|iHiaaa&. mB|oit^a-e&, cniy^es, tioiu&ate, MBioiiii^sfe, ihi&* 
gfss, qolieg&as a! Jfta|n|&*aats §§i^ ale*. 

»#A|fi ^ tmtM, o| gcHlAH #7| M^IS Ajgtffe 5Jo| utB-sW 4= &CK o|^e SH& ?Ja.7h 7|^QH*II 
#ofl ^HS0| es(i£|o-J &Su|oh7h ^Ifmi^eJ gztSch 

moi a-afe?j xh7ieii^ ?fe s^ie, sej moi a-i^si a^ej xh7i^s gafs o|gn£i-^o S M § 

So|e«o S cuss ^7ie#^ &qo| x\\z. t^ogh^ o^is §3 g^g ^o^^tfLHios #t|-*Hs| 
Sag 5 ^ 2.'ch o| ^^CHI 2J3H, M^j i^oil - COON a 7IS M8*aE S^A|S 4= S.'c*. 

Ah7|S §3! #71 ti^^7|2h°| Aj-0|04| 7HxHA|^, ^7| £J4^7|§ ?hS #9| XSCH! fl-a^P.^ a^AlS 
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<M7|/h miy\2\ ?*iioflsfc 1 mxi i2°j a& £tb &^issi ^fsej^i, *is 5Eb ai*issi miy$!7i, §y *i 

2 b Dl*|»fi| L^a5«7|S & ^ Si UiUS^lOflAi *|»7|S1 OflSb &&4^ 1 Mix] 62J 

Sb e*|?J°| § 4* a.'CK Ch» £!X|-7|£|- £]^g7|3| SffSl =F*|OflSfc - C 2 H 4 - COOM, - Ph- S0 3 M 51 

- Pl> COOM § (0=|7|Ai - Ph- b Hye!7|0|al, Mb #7|S* tfO| SfilS)* § 4= SJP. 

b gfS^SOl <H|o| g 7 \$ ^ e §o|b<S°£. pj£iS ^7|Mt^ 7hb S<HIH £!4*g7| SJ£7|- 1 

L^y<ab smi suae*, on oi» oi^sb, t§ oie^ ti^mms] ^smcni «j*h x^ibtf® ?w 

S^jSt S! *fl££Hs!o| 7H<d£|7| aHb£J tiWHck £E». tf7| ttflUst t!4*g7| ^E.M £b ^b 

b ^gofl o M Ai, yag Af7|g^ ?fb g^S, 1 5W01I *hS£lb 5J0| ohu|Di, 2B omm stm<M MB 
Hlfs 7|£os bh&5J*^|fe 0.1 U|x| 15 Mcf HHr*W*lte 1 LHx| 10 Bfloich 

^7ig^§ M^g tK*«7i aaesfe, mm ss »*ntK*i tu-ai oigg s¥ as 

S Olgog. u^jl. US§ 0|&o| gfg S £M§ LhMg 0|g *j^o^ ^Ss^, g*| bil^ §<H| f^£| LfEg 0| 

SS| gfg i*ofLl|b graoi ?}c\. cJ^^7| &{J-<at| g LfMg o|S°| ^ 5f ?^ ^ss^EH 2 s jg » pp 

a o| A^7|^t^S *W M^- tf^ SaiS AfSsfe gj?, A|-g^7| oHEHg 7W «il^cH| cHsHaH tiSlT 5o|cK 

^7| s||c Sfe ojh. ^^lH fi-£XHsro| a7H| ?>b 71^ sl|cg S 4= SJcK o|EH& sflc aj ?*|ofl£fe 

(1) ^I^EjuH §JHS| ^^0| 90S. 0|Af ^JEfe ^jfLjg §lb 7R ©11 = , 

(2) 8)|>=Um JLe<H|LHX|7h 37)1 ^^Ifi 5>fe 7|% S«S (3) Sfl = UU) WS.^O| 20 p m 0|^°J ¥¥l 
« i k fer 7W = . 

7| o|*hfij S-^si-o^ cH* -y^&cK 

Ejxi (1) si 7 « aii = <mi e^^oi -ys^a. s. 24 su s 25 fe s sfgei S2i-7h ch^ s^*i ^^isife ?^si »ii=s 

U^Ujfe £ 24 S! 25CHIAH, 251 S Sft- CH|LHx|- ^ ^XK 252b 253b gg?, 254b 7|&, 

255b SaiO|E S LjEfycK 

o|EH& £BO£¥E| t^sf °jab gg^fij ff- ¥&<H|AH a^| ^^S.|o-| ch|lHt:|- ^^g 4jXf 

OlgthcK Oj E0|o| oi^oj g^o| S£f LhEHJib 2tb ¥^0flAi 7|&0| S^*Fb 2| 9 OICK 9 7\ 90i 

ol^oi SS, ^3.b ^S^os 90£ o|^a| Z|o S g^Bct. 



o| S¥ ^JaL¥b, on* §s sj|<= ulhoj ?Ja.7^ xh7| *fiJ-oj| o|sh ah^ etfiloH sgJS|-£|7|b 0HB=ib ^zfS 
cK Ma ?xj|^o^_ £jgo| gg 0 |7|- «^£|7| ¥*|7F &7| ttHSoii g^o| sa-SShS 9Ja7h giJ-o) ^ 

tf4B«F7Ha 5Eb t+# ^E||7h £|0H, oj^o| 2M7| ^E.7^ &^t|-7i| gcK o| m. &7|£h ul-sh S-o| &^o| gof SS (.g 
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cFsas. (2) si 7m ail = cH| pj«HXH tfgffcK £ 26fe atftHIMxpf ^flsf c^s ¥*IS 3£te 7H^je» 
UE|.ycK o| 7«£fHo^i, ia<H|LHx|7|- ^*f£F ht]| ¥SIS ft7|fts LfEfH?jcf. £ 26<>Ui 261 & iW'f'Xis, 
262 £S- °IMx[- ar-S 263fe ft7|gft Lj-^UScK o| 3^, AejcHMx|°| ^0|M <2J*H &H7| ft7|ft 5^<H| 

j=is§jei<h o\^t[7\ omn sife 2<s.s. ^so-. se&, sj^si #s ^ehoi aeoi v^^hli at t+w si 
<h, 2ja°i aM7i a£?h a-at^i mc\. oi m. #7i& uisi a-oi e#oi g&ssie xMe^s ?ie m^si w>i 



ClSCHfe, (3)S| 7W 8|£0fl CHcH (2)S| 7W Sil^Sf- ft Am 5. 26* tfBtfCK £ 26(H|Ai AM L^|y ¥ 

ft5:gS| ^SMC|£ S^liJoH ?JcK ?*l|*1°slfe, 20 \m 0\Zt°\ Sfft £fe ¥£0| £*H»P. 0|y» 811 = 
on aioUi, 3^£| a-ol ULH SJH7h ^7| aftfofl s|*H ah^. *&e|ch &W5\7\£ oHfacK MP ^aiaa, oj 
Ssl ggo|7| §^s|7j ¥$|7|- 2J7| nHSof #tf o| attSSFB SJa7| fitf o| #eH2| &as| ?j«*sl-o4 $ 
a«^SAH SdO| &gsh*fte 5101 ysHSlfe 5)o|ch a». £Ihs| ftg #eH(H| jaffol £££ (4ft 

s<h. sj^si aa.71 as.7^ #&*\n m. 01 oh, #7is uisi a-oi saoi *t7ied« ?ie m^si 

01 e-wsi-acjji ^sztscK 



gft, #7| (1), (2) 9! (3)Sj SIIHS Sg|-*}H £ BJ-SSI J£2f7|- D]^ tj^ChTJlScf. Oflg ft 3, SJ^Sl ftM tf»0| 
ft^£! ¥fl B&S| ftSJ*0| 20 urn Ol^f-eJ ©ll = S ft 4 * ^SSI ABpl- CHI^AH, £ft^Oj 4 

0 ng/£S Oi^oj 7|4 3i<=S 0|§Sffe o||e ft 4= ?Jfetfl, Ofe £ft»0| 7|^ o« = £r ^3S| #SXi»0| H7|| 

ejtlSlfe ¥^lft ?W sll^Sj o(9<HMH (3) s| 7W ^lao^l bK&*H:U «zf£j7l HHSo|ch. S tf%o| ^7| sftS= 
5 7 dssB 5!o| ohye seoiq-. 



ft 4 Sa'cK 

asa^i =m*42i tHi^fe, ^^a^srs, tss^a-a. smt^s, owim^^s. ^tj^ aa. ^im sd-a a, ft^sd-u 
a, atiat, eid^s, »d-a#, etms, -asi&a 51 Mash^a s# 6 ^ ^'d. d7i ^a?ie se^ 

as oisoi <^si t^eH^ S7f£ie, (*ie-s ^si S7Hfwi sue^xiff) xi-7is^« m^si aes &fe?isi 

ej-cfl OISSI <M¥ S¥7^ o|S<H| S|*H 

(17| %rois) 

¥ 4IA|EH8fo|| ccF& ^-y ffl-a aj3.gs| 17| SfoiSSI »»e, %!a SITS 7|§<=>^, o.05 mol/L LHx| 1 moi/L, ^o| 
0.1 mol/L U|X| 0.5 mol/LSj ffl*|7h dH|-S|S|-C|-. 17| SfO|goi| ggfo| 0| ^flU|0|l SflgSl-fe ^OH^J ?J=Lfe 
»^8JE aS USSS! Sl-^ft 4= ?/!0-iAi, ^3.^.AHS| cHie ft^ ffS^ ^7|x| Qt 

fed. 

d7i*H ?m &e ji»4rajs. a! nigasi sf^-oi ^oH^ife oi^^fe, ?jhssi 17|> groieoj #7\& sifss sasi 

S^, ^'S7| 7|^nH*Hs| igjo| Elfi CHS, 7|^dK*I|2| £.acH|A4 UBhe 3*1- ^M2\ ¥B|7j- ^-^5171 mieoia-ji 
«zfact. o| *H4KH|AHfe 17|- »o|SS| aS-ol gfitfch 
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17* ^oissi sg 0 | (HE USlf o|SK ^*l[*|©Ste 0.05 mol/L Q|E*£J H£2h jUH- ^sflSl tfBi7|- V 

4B«Ht| 8ife 3S7|- fc!S 4= &t=h &B, I7h &o|so| «GfO| 1 mol/L* Xh*||£| £HS£ aofArj U}B5|«|- 



oie-ith an- ®m°\ £BI© ^Jo?lfe aejo^fe HAiifihtHAi. g§. ^ ? a 'ck ne^, S srgxtgs 

S tf^ofl [^ft os^si jr*||. qh^|o| oh7|§fe ilcHSJ seJS ^SSSfS gfa oj 

*i jinh 7RdH*I| #a| aAJiehtitf a :a*ll- oudaj gsis opiate sejsj ^asJS seoich new, s sjgxi- 

5S 0|^°i A^<H| 7|£*MN, ?j=L £fi *fl| ^MS^O| e ^Sfil oj^oj jt^|. qh^|o| ^B|g OMShc =£|CH<>| £ OJ 



tf SfSsi ?Jss SSff #5l"H#ofl/Hs*h SJHg i7h #oisa| *so| tf7|*h owe! sjnoll uigH m*S- «| 

*ii°i &s\7\ wts.n <it^nck. a a #71 Af-ys s sj=loiiah HA-iiff^oi ar^sm as ^sei- 

£ <aii*i|o| ^£i7h gj-^&cfe «H4i«i ggsfe aom. ca-eun, e sg^s s aasi sjaoiw a*i- «i 

*a| £J«?lfe £|0|s| aeJS £ia°| * ^S5Bfo|sFji 9K[. 

eaofl Atg@ - 17 > gfoiSfil ftssr o|S go-lfc. SJ3.CHI tJ-ffS ag 17|- gfoisai tfft filoiffcK aa 

JHS*o£, OliS ?h£ IB #^7|S| EWI 0|S, pH £&X|£ S7h@ gfO|g a! ^ «E||£ £7h 

a sroie g^ ys #oisas 01=^1 s*h*h*. soiesa. ass 4* ait as tfoisai sr» sioiecj. sjag 9 

1 7f aoisai o^is.^, <y^si b^ois, ^afe ois a #7i state ois §gi^ ajd-. mci- ^i^s, ^sei 
g^o|go| 01 | ife| sifiois, i4i=g o|S S! arg olS gti^ em. #71 tEn oi^si (Hisfe, Sk- LHx| e)| 
sei-Diiw^sfe oi$, at- utxi EiisBhoiiaa-ate oie. a! aa- u\x\ EiiseHHie-s&ate 01s ss§^ ?jck 

state ois, ois, ass 01s a> bis oie e°^.¥E^ -y^Efe «m-si »ois, ^%i ^ate ois^, 
S-^S! o|g (<a±: 01s g), oW|M^ 01s gy ais& o|s §°£¥^ -y^iajfe «H4-ai §oiso| s ^ ojch. 
#71 <as xh7iMi^s ?ne m^j^oi *Hj-^oi ecu soil, sh^eja aj sta ^s<hi sjo-jah ^ti ^3.m 

^7| A U^-mW &'3CH| #7|© ^S ¥011- 4= ?Jfe b^5|# DHflfe, S SEte ^ 

chsh, o^EH7jxi ois* irssfe «Bh s chichi sois^m Ai-g^s 5ioi a&*ma. 

S7| gnH) 



e ^schi AhSEife ^g-a #71 sqhsi ^siisie! c^iss, e^7h 1 mxi 4£j mi^ oii^ ^3^, n- 

3.m, oi^^S^^ag, n- ¥i tfag, sec- ¥S tert- ¥fl tiS gsi tlif; c|D^^iaohD!^ 

Si C|lHIBO|-A1|MO|-D|= gS| OhD|JE:W; OWIS Si c|ohAHStfs» goj ^1 3Hj5^3Sfl; E8SE^|=S^& SI c| 

^tt SSI (H|Efls# ; Saio^lflsi! ^Bia a SSl^s.sei 3EIS Sfil SEItfUS! seia#: a-Uei!7|o| Eh^7h 2 Uj 

6°] oiis?ii 3Bim, s.^.m^ ssis, sbis, sBioii^ai! asis, EiHcieEia, ^1^?? seig a! ciofluei 
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gelS §£| SB|§#; SSlOfllJ^I g£|# SinlHIiJ OflEfle om|EH|0|E §o| OJN|a 0hM|EflO|M#; 1.2,6- 

«ld-SS|»; 3£|A||§; CHIUS! Sit Oil 11 <£fe SisOflll) OflEfls, c|Oi|«J€H 3B|g IHIH (Sfc CHISJ) OflEfls. Ql 

MSKHIiie! gE|S EttHiU (SEfe .StofliJ) CH|e||s g2j C}7 r ^3.«2J 7H3 sm ol|E{|H#; e 5 |[HIUS S£& 51 
ESimi^S <HI& SSI Ch7h S2§#; N- IHIH- 2- l|»E|ff. 2- l|»S|e, 1,3- CimiH- 2- 0|D|CWB|C|fc; ft! O^j 
US! *S ^ a!cF. #7| fc!3ff #7 1 SDHfe Ste SSrgSE A|-SH ^ ajcK 



» SJ-gofl CHff *«EfS £J=L§ofl ff#-§ #71 SdH^I tf»e ffS£]*!fe atfcc*. ZLEW. &7| a^s 

gTS £}=t°| 999S 7|^o S 9^04 uufsjs^fe 50 99% Lflxl 95 9§T%£I HflOB. 

¥•£2 SOU SS £33 «7r*rt 5JO| A*«lO|Cr. 




5£ff. U£o* tflEi si^fe tew aaSAi aiis*17| mm, #7lff 3£ o|fi|a| fllfflSMslxt 

*ii a »s»ow «s e ^gffs ^a.oj| 4= ?m. seek ai^sj^ <ys &m smsr ^£ m. 

0I9-2I- S"0| ff ^S2| £)£Lfe, £!=L2! 7|^01| Ah-glT 3^ A3*S)0|C|-. ?J35I 7W 0 J u J°5t Q3.0\\ 

<H|LHx|a e|7W(N, SJH <2t|£4§ 7W tfttl, 9i &HOfl fjoiLHxl* 7 r *l-<M £J=L2| *J-3E<H| 2|sH ?Jh £ 

»«i-fc ym y&m s 4 s sic*. oiBfe- 7R ^aoflfe e sj-ssi ?jH7i **i ^&si^. 

£ 1&. ?J3 #£Ofl Ittft UB. 1321 ES-SEOIjI, E 2fe S. 12| 2- 2 d<H| BBEOICK SlHm S2FA|7|b #S 
(ic§) 14S 3>fe #51. AHEM, 9BI& £Eb #E^q SEl|0|e ^<U ^ 7 Iff 15fi H^SfO^ S||c 13 g oj^ 

CK ±7H 7 Iff 15fe ffil-fl^, SSlfti: Sfe EHW^ §££ «^E|fe 16, SMFOlfe, g ££fe ^0|fe 

- ?5| tfS S-y^lfe 3^ 17a 3=' 17b, HfB a , TaN £Eb TaAl g2| 2§g AlS^ S^Sjfe A^^IS 

18, -thsFfl4i afe ffsi&^nlfe s©s S&sfe 19, 95IS, &¥nlfe 5E^ 9Sf^¥ala §2| #<&#o\ ^4= 

ff ^^£|b 7|ff 20°^. 0|T<HffC|-. 

4T7| 8fl= 1321 17a I* 17bOfl £j7| £jS7|- ej7^"2j, 4iX|- 7|ff 150l|AH » n" ^£ SA|Ejfe <y<MO| 

3^*1 gl^si-oi o| ^^<^| gsKn. 21 o| 7|£7h ^-^ffci. o|^7j| ^sffe °^ofl 2|SH &H2| iH|U^?H^ 

(meniscus) 230| fi0«toi %}3. 21 0| SflE.o| ^§ 14g gtij 2S|I|^ (orifice) 22S¥EH 7|^nH«| 25S » 
SH «S 242| ^EHS s»BcF. 

£3g£ 1011 n-Efy! &||=s q-^7H dil^sfo^ o|^o^ ae|«ll=2| 2|ffs.g UE(-yii>. o| ee|§l|=fe fflE^g 26# 
#B|ff 27S £ 1<HI ^Sff 53f #Alff tf^ailE 28ofl S*T*ho^ ffstHSch 



g7H«f*{ *=2002- 0000518 



£ 4b 4T7|fi el[<=7r S£JS 7W S"*Js| 'gJBflg LF^ycf. £ 4<H| oioUH, 61b fifois ^xhsahsI Me||o|i= 

m LhEH-Hfecil, zifil tt&S *EI|0|=- M* ¥*HN S|sn #x|jeJo| n^El^i, ?Maaim ( cantilever) Sj SeH^ flffcK 

saioi^ eie 7« 6571- *j-s© r b ««*hi eja» *i*n uh«I£I<h. e ^jaiehs^i s^. ?w wis essj oi 



62= 7m *i|J= 65 o| £ g^go| goijl, 0|b S^|0|c 61 o| eJS^rb § SXl-H (home position) fl*N UflX|£«H 
7\m Sfl<= 65<H o|§ gJSj^ 4>5]£j o|gsf<H %Ja. aa^EUr S^©rO=| (capping) ¥#5|<H °! 

C[. 63 b &5)iO|= 61 CH| eiSSfo^ -gxlflb ^3 S4=*liOiJl, aaiO|£ 6121- 7» «|= 65 °l 0|g S^gDfl 

§SS SEHS *X|SCK #7| SaiO|j= 61, Q 62 9J £3. &¥*ll 63b If 2|*?¥ 64S ¥g«HH o^lAH #£||0|£L 
61 a! gja 63 °JH IS?0S| 4-¥ ^(SEfe) B*l §1 alTHfl-eh 



65b, £S- o^Mxi- .a^ tBs x|Li£H, uH*l& MS^eN atsfe 7WnH*lofl SfcsW 7|^§ 

^!s r b ?|f *|Sg UE|-ycK 66S 7ft §11= 651; B*H*rCH 7tt Sfe 65S 0|gA|?|7! flffl- ?HB|7C) (carriage) Old-. 
?M*I 66 & 7 r O|^§r 672r B^I-teaMI *llttat<H. ?Ha|x| 66.21 £J¥b 2. EH 68&t| o|sH ^S-Elfe *e 69£r £H%(H 

A|§ r x| st*)£KH aicF. on ajar. ?HeW 668 7 r o|j=-§r 67ft ct r £h o|§*r 4= 2J?fl £N, 7|i~ tsfis 65fe °J°< 
°^¥&l noil ej£IEr olSfi- 4= ?M. 51 52b zfzf 7RnH*IIS tfSWI ^|*h £0\ 9S¥-o\jl, 52b £ 

EH(£A|§ r *| a»)ofl £|SH ¥S3b Soj o|# »EHo|c r . 



OlEHff ¥^oil a|«H. a>E.S| 65°l MSt 1 ?^ OlSSrfc 3M*iM 7|^dlW|7r 3X|E|0| 7|S|0| SSSoil ttrBr HIM 
ftEH 53S U«*|ff UH*IYS¥EM HlMSCh 0|#°| ?g<H| aSO^Ai, 7|* *||= 657r 7W S£ + § E|S 
Ori" HH. MS Sl^¥ 64 £J ^ 62^ ?\m ^ 65 °l 0|g 3££¥l=| ^-£|e r CH. Ma|0|= 61S 0|§ SSgofl ft#£l 

o-| °ich. n a*r, 7|^ sll^ 65fi| £f?ao| #o|SSch 

? J 627r 7W Sj|c 65«l SS^ffltHI a^trO=l ^S=rfe S¥, a 62b 7R 6 5£| 0|S S^olj S§£|0-| 
OIS&CK 657 r § ixl-a fl*l^¥Ei 7\m 7HA| flxlM o|=S r fe HI 62 5! Maio|£ 61b #7 IS Si 

OIS S^£| ^|x|2t S^S ^|*N ?JcK n sjah o| o|&(HI SJoUHi ?W *ll= 65°| firO|S@cK 

7tt «|= 65^| S i7;|-t1 ^j*|S.S| 0|Sb, 7W SSAlEh Efe 7|^ 8||c 65Sl| S|^A|^ Q\L\Z[, 
7\m SllE. 657 f 7fifi 7[-^ ^<^A r 0|S 0|#S tQ| Jj-qo^ zj- ^Ofl o| a& g _jjc X |^ 0 | 

S«FaL, 0| 0|g<H| CrJ-B^ Mf?ajg ^OlS^IcK 



£ 5b, 71^ 5*|ccH| oja. g^g ¥AH ( <H|§ §g, fMf gsH 5^£!b 4=g*hb ?Fse|x| 45fi| ^e^lS 

LrErtHcr. o^7|AH, 40 b S^SJfe ^^Srb ^S¥, oils 10 <&3, ^a\LAo\d. as| & g-¥ofc jl¥S 

»3|SS a(-7|| 4271- ^x|SCK 0| 0|-7H 42(H| Ufe(£A|§r7C| ?!§)§ ttgJ&o^M <&3. ¥cHM 40© fij ol^g 3j|coi| g 

3& 4= SJcK 44b ail?Js# ¥fttrb ?Jh fi¥*ll» L r Eht!jcK ¥ft¥b &'a2 r s| ^"Soi #s[#ai^!, 



¥ a^Oil A|SE|b 7|f &*|b, brfir S"0| &||^2r ^Ja. 7 r EBl7C|7|- ^7f|s| ¥xHs UH*|S 5,^|ofl b-s 

£1*1 StbCK LtrErAH, £ 60l| L r Ert« u r Sr SJ-ol, o|fio| *J*||s 3 A r g*hb 50! uh^-^l^ 4=££. &!a. £ 6<HI 

2JOHAH 70b 7W #UseJcH|. zis | UI¥oilb Sal 4=kfs}b 9JH ¥§¥, S3 "&I-EL S4=^l7 r ¥y£]oH S-JcK 
7W *UE 70b OlSHfr fe'H *4=*ISSI ^37r ¥7HS| SSIII^M ^b «l| = ¥ 71S¥E| ^EHS M#£J 

b ¥^^^ £|oi jyq.. £ ^ScHiAHb fe'a S¥*ll aH^.^ SE|?Blie» ArSS!-b 5Jo| brST^sl-cK 
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Q=L 4=S¥b %!h e4**ll# o|g*|-x| Bfji LH^cHl A±ij §S %!a. ^ cHMS* £fb ^SfE ¥W"StcK 72 b 7| 

^ ^U|M 70 o| l1) ¥S Ql7|£| ■ygA|?l7| fltf Q|7| ^5?0|cf. 0| frMM 70S £ 40i| L^yj 7|* Sl| = 65 

qiij oisjeicn, nz\x\ semi -h*|£I<h ?m, 

tHlMxie o|g© 7W 5T*|fi| S^b, tgs 5>b «g 7|B, ^gcH| cflfptKH UH*ISb 

^xHas* SEHISS oi^oHxfe ar^- «^ ^x|- gy oj fl-H- ixUI ¥^IS *U¥b c o'h§ ^uiJfol, £J7F a 
&0i| a|«B «T«1- W«! ^» fflflA|*tfl, SJH ^*i§ inSS¥H SeA|5?|fc S- C|gH= (On- Demand)^ 7| 

* *mm east ^ ?jck #71 s*i=>i 7W ai=sj ?^chis ^ 7oii UEmsia. 

Sll = b, £!JEL^(.E.A|5fX| gfg) Oil £!gA|7|fe y=L ftg. 80, S^fe *|St£| °J=L Sfi3h7| fltf- aBM^ #Bi| 

0| s 81, £j3.oi| 5|g ?Wb SS& 82, Oi S&& 82<H| 3J&£|oH £7| *j£ofl SjeH *M?|£|b £X|- 83, 

£E|Hl^ ^a|0|M 81 S,' 82 g2| X|X| SJ 2S§ flff 7|fi 84 §2^ =?^S.\0-\ ?M. 

H 7 Oi| ojcHAi, ?J3 80° I WIS, g-flfg 4**1 «£SCK SB|H|^ §Ei|0|e 8 1S, ^El|eja|A A§J ce- 

MI! ms\ gdf££ S|5£|D* 85b £i7|^5. ^b = Ei|^ 7^0li o|«h §oi| o|sjj ^^gcK 82b 

^eliemi^ ^Sj, MS! 5Eb sm SSI Si nEh^ 4*x| SIS S^ficK ^7* 83b E|BtfH|-B 5E 

b PZT 9£| XHSS Sg§ch 

Ol^-JD- &S 7!^ 5liJ=b, ^2 ^ 830H| ei7jm0H, S« S^S tf«A|?U, 0| <H|L|X|7h 

£T3 iX* 83CHI =a&b! S«AJH #3. 80U|S| £J3§ 7htf«|-o4 £!=L (£A|*3C| Qt«)« 

0|£h 7|^ Sil^b JE 4CH| £A|& ^AF^ ?jH^ 7W S"S|(H| SSi«osAH MW*. Q3.*A 7|f All 
¥ S^S ?d*$! £<U& 4=^^ ¥ ?Jc|-. 

£ 8a Mx| ^ 8fb, e SJ-Ss| SLHJ-7F ^*|E|b 7|^ a|E xjis. ^s^is §§^o S un^ £ h ee^olch 

e yss oi xii2 aracHi wei jjsb 7W «ii=<hi essit 201 o^ys ssoick 

£ 8a<H| £A|£h h|- si- ito\, #a|, AH[a^. #e|-^q ^ g54f §0^ o|^o^^ 7|& ig 5b|&cK 

^7| 7|& 1b, °J\n ffss ?^^b a 1 o^7l 7|7CH£] ?Jh fts a! ^-a^b 7q|g.so| X | 

xl^is. 7lte*H^tf, zlo| a! 731s Sb ^^«| 8io| aFSS ^ ?Jc|. ^7| 7|& KH|aH, 5j7|^ y# 

SEb gJ-S ^tc| §o| 013. gg. oi| Li x I- 2# *jshb 7H^S. HH*lfi-c|-. MS- <H|Mx|- ^| 2 oil s| 

ijH q^ft MS§lb Mi 0i|LiX|7F SJH«|<H| OI7FE|0^ 7»0| «!*|-0^ac|-. 

Soi ^7| SJs s#- ot|i_ix|- tf^B 2^AH S7|^ ^X|7F 0|g£|b 2?, 0| ^7|- sit si ^3.°^ 
7«jA|aoaAM, °J3<21|S| #EH« eShA|^|b £^ 0i|Mx|7| ^^SC|. gfS ^^7|- OigSE|b Of 7| 

THI^ Sgoil o|gn oi|LHx|7F ^^llch. 

0| ±K[ 20i|b, 0| ^Xh# ^§A|7|b XllO-lbUSL S^(£A|Sf-X| fit«) 0| S^£|0^ 2,"CK ojt^o^ Af 7 | £ ^ 

- ofluxj- Ht-^i ±*}2\ lh?^o| tr^« ^^sib s?, m^is zrs 7ib§oi -a*iaa. e v^oq g^oiA-i, #71 

£ 8a0l|b, ^J3. 7(j^¥ 30| 7|& 1 0-TJ 0|5| 4(i*|£|(H. 7|fi 1SJ *tt©£¥E| %J^7|- ggSjb ^^HS U^lHSHcK 
7H¥¥ 3SJ ^-yo^i jjoHAH, 7|& ioi| i^^sFb 4=E^o|s|^ o^e|& ^ao|Eh£ olgftr 4= £JcK ojjg caj 
7|7||5i 4=B Sb Bi|o|7c-f gs| g-oi|Lix|cH| o.|«fl s^S 4 1 PJck 7|& 1 CHI elixir a nH&! §^ S-gsi-oi ft^sja 

s 7ie* oiis«fo S ^ ^s. ?icy. 

1«, g3g 7H?¥ 3S 7|& 1<H| tfa ¥x| EHijo^ «^o4 7IS 1 ofl cHSffltb %la. If? 82|- s 
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£ Ba<H| U-E^y df-Sl- 3I-OI, 7 IS 101| #7| £S- <H|L|X|- tfg ±7$ 27\ g»( 7«g U3 fr^ kHU 47h 

s^acK 7[® tt^sie! 4=&s^., khss. hus* ^e* & 4 suck n^Li, ^h^i ejAHa ssi 4 
&ofl aisn 4^ suck a-^-y Ahstfe g^, Ua #s hH^oi gstm 4 ?i7\ tdsofl ix|E|MS a|x| 



aixi^msfii §g ya°s, sjh. axis- 7is^ Ahgsfe s*. #?i a-ag xhss sqh 

§CH| ggHA|7|Jl 0| S^S PET (SENUS! 313(8 B|-Ei|0|£) §£| fflSCHI EiSj-jl SU III 2^ Hg 

H SSS 7|B4fo| 54&§hoi gg ggetfe 5Jo| u}Bs|«tc|-. #7| Hi «g xHS^fe, #BI(itil 

a o\±*^m nm sfe »ai(tiiu g°j my *ieai #e«ia ne^aii ^g^tt so] Hh&*m 4= & 
ben. oife- 01 a-ta-soi a-sAh oia<Hi ji^xh sftr^^AHo] (HHf«)« 4 &{<hm, ?h?^ 3^1 soi*mi 



tfsTfe, ?H^^ 3011 Eh^lQHlAi AH|7-f7^*h f^gi bdxlufe *#fi| ^e! sua » sua g(H| °m a 



uh2h Sol ^a. *£7|- BHe^S 7Fg£! 4*1 *H^« 4ofl, £ eboHl g^y ul-sh 5fol alar 4*1® 5# 
^E! sua EE$= m asa 5<HI sjsH «gflxK »|«r 4*l£ 5S S^^fe SSoll SJoUH, 7>S£! 4*1 sHUol 

*i smib 501 as^cK nek =p-nms.g., usi- 4*is ssi *hs§ sohcmi s*kai?u, 01 s^-g -yg sua 

£fe ft sua &(H| 7h§^ 4X| nH© 401! Eisfe g^, 7f«^ 4*1 mie 4# esHA|7|x| s}= 



o^lAHfe. s|Qt 4^?:|§ 5011 cH§^■o^ 4dB»c|-. Jflof 4x|e SSI xHSSfe, S3 If? ( t|-7| 5?J)M asBli 

3bhkioii o|8H ^s sgjtMi s^s 4 ?j7i cmgon s^a-a ns.7[ timmtn. o\sm a#« mar 4*i§ 5^ ?s 

XH^AH 7|*||*! 3£, 7 IS iys| tt«f«. LKU3&S §A|ofl, S^^ai n|Ai]*h se«^ nHfd^tfb 

3! Uiij3.£i# 7^X|Di, #71 tHl^Al 4x|7|- #£o1|AH jl^^oIB nH^ Jl-feafe SS & h o^jjcK 



grois gaofl sis oii^ ai 4>xisi gsn^ t^4e ee$= oh?joii oj*h s^o] gsi-gcHi mm ^ 7[5l at 

Tg)# 7}-xl7| metHI, ^aHS.aH ^ J gm UefyjcK #goH|A4 H*l|#fil CHj^A| 4x|# Al-sao^i §- 

ZEA|-(H| sm 7HA|X1|S.¥E1 gtr7HA)^o| tHWAl 4^X|L|)SS| StfO| ^X1|£|0-), EHS 

£ SJ 4 

7hS^ 4*l©#o-|| i|Qf 4^1$^ ZL*1ieJ e|^4t:1S SoH^oii SSHA|7fe ^S SUa 

oil filsH o| g<2«# #7| 7^§-y 4^I§0H[ £15^ 5* iftl^ §^01| ojs H 5}o| UHf5j*hCf. 

a|Q^ SU 7|#£J suas AFS#S.S.Mi, s|st 4=x|S 5fe 5SJ*|-jL SU£.7h ^4^E^ 4 ?JcQ|. o| 

SBH ai-H(HI fi|s«Aife e&fi- SS^Ai U3 £g. oi|Lix|- gt^S ^4 2S\ £5|n|>s AFo|fi| 7-|Bl(OH 7He|)# gr?l| 

n|91-4=x|^AH #?|s| U|7Fe|mS #a-a xH^# 0|§©fe 3^, sysjog 7|Se!fil aJ-Ah SJ (^#SAh)0| 
*HzK ziEHU, & tfgoj 7^0 7 j.gAj o o i a ^oii ig? nHEjol s«£|hs, 7t&os¥&l BhA^ 

^sfe ¥Ai»eh snn, a#A|cHi ir-ati-fe ^ge *\7\s.\ ^3 s^ti-t 7hs^ 4*i» ^o^fe ssohah nm 

ElS^., BT«»* 77|X|*| BtfecK 
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e ttatHi AhSEite Jin# <h|3*ai 4**isj (Hist, ui^mis asf cmmssa*i=esi eh« ^■(*ws «t 900 oi& 
ms- a* m^ffiiite as- <Hunss3.*i£S!fii em jeh* a& o- aaig j^gsui- <Hiit|ft3.3.*i=s! 

2| d-g, J^Hifc. *!l60- 1619732., S 7HI63- 2211212, S *II64- 92162. 31 § *II2- 1402192. 5Jj£Ol| 7|AHS 

^A|xias«i4!- s^s ?>fe cn*teg <hi*ai ^xi g§ « ^ &ch g *m 4**i<hi »ssixi ass- ssoick 

#7| oq^Al 4*xlft SSI-sfe gfolg- 3$ 7HA|*|o| o^fe, ££ft <gj 5! tttW a IJ. 

POLYMER SCI: Symposium No. 56, 383- 395 (1976)] SfS), 5/ 0W«| B7?F JIjI 7\^M7}\7[0\M (Asahi Den 
ka kogyo K.K.)<H|AH A|#*|-fe SP- 150 SP- 170S S 4 s «Jc+. 

#7i tfois sfl- sir Ahs*m 7Hi«asAH, »ois s^s 4= sjckb^ 

Sole StW y|*H 7Ka.Sl£7h aHLh B»S.g o|S 5« Afgftfe a*, 

4fs<HiAHfe ysoi yo-wxi arsiffl- oi^ (Bt&si^?Hife, 60 °coj^>oflAHte ehsoi fci<HUfc em^s 7hai 

»Wlft allMfc S2.7h ajck 



ftfitf ?B|(ll))7t'7^ sitt^cK S£| #fttf 4* SJCK in£ 4*fi| §7|- ( S.+ ZlHte) SLl HI 

A^ft Lfl^gSj 7H<fd) E) 7Ku> (fcfi Tg)7h S*. #7|Sj SSXll* 

4**I«SI tttf 3& ^OHI ft<3i<>l tg B ^ ^fttfosAM i|at 4=*ISft ^^a|7|ji 7tfl«fc * 5S«H1 £iSH, 
7 HE SE7h S7fficF. 



#7| ^^go^| cH«04, Sj^(Hj ctfBl- gft &ltt«f7l £|7h& 4 1 SJcK oil* S<H CH|^A| ^x|°| ghgftft ^^7| 

4T7i f^f^gs¥E^ ?r»^ mar ^^is schi ch^, £ 8c<hi Lh^tH &oi, q^h ^h^hkh ehs «c# 

S «ffct. Jiiaj- ^^IS 5fe lH7|-e|mSo|[j| ^3 S^ste ¥SI d^eS «HH&c+ (Be, #7|*| 

tysFfe *hJHIS. iA|^7:|fe 8tS). 

aaet»e avss ^?, f ois ssphawioi ^^chi t^sh =^^*i -y^e ^ (deep) uv ^ ( x ^ 



^7| 7|^e e& SSSo^jAH, el^naHiii 7|#s afs^o^ oi-^o-hj ^ gja. ccfew, £B|a|^ #ai|o| 

mg fisa «|S«KH 7|e #ol| ^ffloil H|«}| ST^Alfl ^ ?^cK o|2> 5fo| nHSj^a as- 

^ ii|«f 4*^1* 5fe SfifHI n*sf y«* SoisMI #7| flft ^^|o S ^ oi ck ^ 7 |*j. u ^ 

IW ^SCHIAH ji«|^ej <H»A| ^7=]S S^Sch cO-eUH. BHHitSofl fi|*H S1T7HA|S£| «f^o| 

£|oN, ccfEl-A-H nn^y a! S#o| ftltiW ^ ?M. 



««tW. n|it# ^^ISSJ g A) oil °ja ^» S-a^fe SaH?hte» 4»x| mild 47\ ££?!■ 



i&tU, c|-^o| s<a^?HL|. #oi& st| = 7h 7|& 1 t)H*]£U o|#o| SB 9«H iJa^fi £ 

ft sJ|j=£AH ass. AFS£|7j nHeoll, e^iofl cH& c|(S!|osa-1 £ 8dtHi g-Ehy- u}2f &o| aif-y iff 5EJ"ft id 

si^os. e^S-oSAH ^JH 9# S^tl-fc 4^a| nHS 4S («i)^mo^ 4»x| nH^oi nmti ^eHS *=f7| UflSCHI 
S& SSoilAH a^Bsl-te ?d?;|7F S¥shx| aft), 3d Eh S^ft 4^S!S]- ^CHI n^ft ?j^ft 4= 2Jcf (S. 8e 
o| oh 4=^1^ SSI «4fA| ^98 ft*H7^S> 4-x|e 42^ ^Tfl ftftSq-. n[B[M i^S uHofe o^H 
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tf^ff U[3i SfO| ^O^K IT [[Hb, £J3L 9 Si U3L If? 80| S£j£|cH 5 

• Sff^fe s^khi 7^ifo S M{ w-^mm «T s «ecf. oi tNbichj 2|sh 4*i§ 521 7f 

jjtSJS^ ^oma\, 7m<H cm SJ^-a Si i-HSJHgol qH* S#Sch 

ois ST^f LH«| 4»*ISfll ^^4 Si 7|°J si* 5 g nHEJinS 3=' ?j##©SAM °!a. £ ^ 

=?■ 8« tigtf *i*<H| ehSSMI HIT 4* S*H7^th 4**1 aHfEd 4fea? &B«*I gSH 4= fciq-. ^4 Si 
SSoflA-l, 7hfflS S^Sl-fe S£h 4 s Btt 4 s 2,'Mi-h i£te 4*2! If 4 ?M. 

o|2f a-e *««ls>Hfc, 4 ^^f oHtEifi- fit 4- 2ich a&W, ?B| me|sei|o|j=, oW|m#=?ei 

Hj^Ah^sisi- ire- ^Bioie mnmo\ m\ abhmoick #71 sft§§ g, ?bi meis^ioi^ dh^ 

8f . 



o| flliowiAt <yn si? sal f^-ae s£E[^nEH3i|ofl 2|§H 4-y§ 4= ?M. n&M, e ojofi &Sflx| a© 
o\, Df^i y§hA|^o^.Mj gEhsoKHI °m = E|-o|sS3Jom «|A|cHa|o|xH<H| s|*H/H£ SJa. 8§ t^fT. 
^ ojcK <a|A|cH5)io|^L(- = EH>|s!sloj| 2|sli ?Ja. Mt? 8S S^affr 7|&o| 4^1 aH&!°.£. M3.E-i:n a|o| 

ge^nlofl °\$\ &7| ixH^oHl SgJ£2l- t!£|#o| a||c7|- jyq. SEff, =Bh0|S5So|L|- «| 

A|cHa|o|xH ^Ja. 8* S^sfe 9^. Sf*« 4^a| s|ofl£ S3SS*£ 4=x|7|- xm ^x|g soil ^s* ^ 
?jq. 



& edSAMfe ar&isi ms sii= §j oi ^i£t afssi s-*is.ahsi ?ja^ s.^o\ ^\o\ § s « 

u-Ei-y 7Harsie.( ai-ai^oick 

£ 90i| aloHAi, ^Ja^ ^f|0|-&J (casing) 1008 LM S^^^o^ A^|g@ 7|^0l{*t|^.Ai S) gx| 1028© S. 9 

<M|Ai 9t-tf£ iA|e- ^ffoS. #S54°.S Ol^shfe 0|#S"*| 1030, 0]^^S| 1030CHI gX| 1028°! Oj^gMC 

po« aj^^o^ ^xtoi ^§ SO j) Aj a ^o S ^iros ?i^¥ ioio, si 7i^¥ ioio# §r^e 

^§^&oSAi°) 0[§^-§^ 1006-g Stl^hCK 

0|g?S-^ 1006S q|«unx|g SISA«HI *E| (pulley) 1026a SJ 1026b ^^|CH| U7l 

S MM 1016> pi fE^ulM 1022a Si 1022bN ^'S^l^^. SS£S UH*|£! 7|^¥ 1010£| ?HB|X| -^AH 1010a0i| 
oiaS «!S 101 BS *?> h ir SJ «2l?f»oS ?&A|?|t SE| 1018S AffttCf. 



SE-j 101801 SfS£|<H s— 10160| E. 99] QUE. R itfffofi Sl^Sffe g^, 7|^¥ 1010S| ?HB|7;| 10l0a^ 
£ 921 S Olggcf. aE^ 1018O| ^S£J0H 1016O| S. 9°1 Sj-^i R ^ 

y&a^ SiaiT HH. 7W¥ 101 OfiJ ?HB|A| ^XH 1010afe SE 9S.I Sh^i S a h &2| ^^tf©S iS2.| D|SSEF 0|S 
SCh. 0|S?§^ 100621 S-Sf ^B<H|fc ?HBjX| ^AH 1010a2| -g £A|<d 7[^¥ 10102] S.S S|a §j 

SI- 7 1 flff- 102601 7|^V 101021 Ei? hH1I<H| cHtfoho^ a*ISch. 



7|^^ 10100fe ?|-J=5|X| (OlsK ^^(Hl ?J0HAH, " ?F=E|X|- 5| §) 1012Y, 1012M, 1012C Si 

l012B7f zj-^, o^|?dcH □| ; ElieH. Aiei-^ §g ^^o^ AH ? ns|^| 1010a Ah 0l | gfaf7fe^7| BTxflScF. 
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S. looflb ^33! 7WS*HH EWPrsfl- °Ja.5S! ?Jme|x|o| ^ e<| UEhU <&c[. & ^A|Ej|9f<H| ? A ioMH, ? r £ 

B|x| 1012b A|B|?d« (serial type)S| ^0\0\, n Wfe S3 51' 100 ffi ?>'32r i>£ iS^ r 7| 

&3*3 100CH|A{ ^g-Sr^l flft C*^£| 832 7 r ««5E|jI, <&B.9\ S3 1001 

S^EH <a|*(l 35 Eg. (£A|JE|x| Sfe)S S^H «M M# 1002J 5S^I4J (H. 11 fftM}. ?r^£|x| 10 

12b ^3.3! 7|*«|c 1004 «l*l| S3 1001 # £l*gs]o£. gg«t<N HfitHI nJ-B r «I*B S3 1001 LH<H| S§ 

a 4= ?jck neHLh, oi °H*fl m# &iij= ioooi cwm 1001S m&7[*s*w\ aae *«stt 4>£ sac*. 

ols* ?£2J oj^^ £.£jEH(H| traWfefi «WI £ft ai££f ?*l|ofl* o|* r (H| #A1|*| 3Jo|cK 

£1ieg ifgej 7lS «EHS 0flA|^fe If g||E.O| ^o ¥ - £*JS}0 S UEHJ|fe 7flSf&|OJ AfA|£0|Di £ 1 

2 LHX| £ 15b £ 11CH1 UE|-y «j*H S# Sfl£S| <N|A|*rfc: £!<5i£0|Ch ££h, £7|9I tfff ^A>S ¥S 

^7| $m 5l7|*|9J uH^fd Sb ^E|oH 



e 4JA|E(j^o| otj*|| M £ tfl coi| fcKHH oi|# sei £ 1 1 CHI ufE^yi uhsi sj-oi, M\E\H, #e r ^»] £fe g^2S 
7\^tlJL, Qa. £f. oflM*|- HT S ^AK 3! ^«3rt #3. it! S&Stb *HSS°I *|x|*H3AH 7|fe^b 

tf, ^■a^i sssixi sffecK co-si-ah, e 4)AH=n#ojmb. a 7is- (?yoim)# Atssrfc ^s&ck £f?fe ai 
oi^^oil siff sg^s »e* o|u|eK ofll- seJ, #^s r b sslnk* saiois (E f? #a|o|E) 935^aH ^ 



£110| °!0UH, ^ ¥^ 934fe 37|^ «» AXr(OW, ^¥ *|E^- e r if) 931 Si ge^^¥^-ASo| ^ 

« (groove) SeHsI o^oW ?Ja g3? 9330| =?u)m 7|BS 7 r s|?jcK ^oflLi7;| tf^B-e! o|&) 931b 

?J3 S3? 9339-I S-^tmi gf^tHI 1^^J xlziAHn^o^., <H|# 300 dpi °J ^7|<^ tffir ^|-§^o| jf- 
7 4°£ bl^ElOi ad-. 0| 7|& 934 ^0|fe <&3. §^§r7| flft %|a. 9360| ^*|£|0i ?M. 0| <&3. * 

936 Oil £*r 8327h ?d|§ *3HO|= 9357* ^*|£.|<H W. 



£ 11 (HI 9363} S.§? Sa|0|e 9357^ ^£o| VAH^AH O||X|£|0H °!C|. ZLEHU, 0| ?J3 93B& 

3.^2i i F b ^aofl o|*H 7|£* 934 ^ofl ?Ja 9364 #a|0|M g 35 g §oj ^^^.Ai 

#a|chi 4= fcich e 4Jaiehstoiiah ss?"a (^ej 935 a^s w-^jubieioi s^cj. 

S NA|Eflg>OflAH, £ 9S| SrtfX S & h ^°^. SA^tgAl 7R§ ?S§rb A|B|<U^Sl Sfl^g A^KH, CHIS Sffl. 1.20 
0 dpiS 7|^« «!»Cr. ^S^n^b 10 kHzOloj, tt\4°\ £#?o^|A^fe ilBAlZi- 100 n s S. ^S&cF. 

SE&. SI|S.o| ^|^o| <H|^.7H, CH|# =e £ 120fl L}^\4 u\2.[ ^0| oj^*h ft*|[S|os ^S|A|?|fe ^ 936a°| 

^ wfe 14 nmOlCf. £ 150^ UE r y- Uf2f tfO|, ?J3 936^^^ S-yS ^J£4J 1337S 33 nm°| N , (^i^£J 

3r) S3 35 |ira£j N 2 (^i^S| go|)# i^C[. -5-|El 931 °l 37|^ 30 Jim x 30 \mO\Q{, S\B\ A^xfe 53 D 0|cH, ?S 
ggj-e 10.3 VOICK 936 936aS| ^0|b 12 tunO|B| Ef? SBI|0|M ^JTflfe 11 poj §|c 

7} A}gS ^ 



832M i&§rb Ef? SaiO|S<H| £fi?¥ 940°l S, S.S^g= (£E|E|^ #e]|ojE 93 

y\\Si 832a, 3! 0| 832aS| A|-0|CH| ^ JlJEx^o^ hH^S <H|2To| ^§ tj-^ 832b^. ajftr^os 

?'Si|o^ Sic*. Ma ^xll^oj^ s^^-Sl l^-y O^YEH ^i^S^ m 0 ^| mo^o^. A -jo| 832bS §- (top) 
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o^AH, a <g°4°\\ eiHSr-fc E&^Sl SfeJ 0£¥EH e^tJ- <y^°^.AH2| if^ 832ag n ^01^ (bas 

e)£JH A r g©o^ £.11011 U-EFb!- £B|S|& *BI|0|S. 2j ¥JHI («l*l2| S»ttfW)o| 67H2J »o| SgE|<H 
(eoj '$4*|<H| cm £ 1621 1141a S3). 



5 4JA|E()o^|AH, Mf?^ 940^ Oflg H WSfis JuLxhsfe a0A|£] ErEjOl ft! 27 (im°J 27H 
o| gAj-^^S H # g|-l4-i 60S. SIHAjfi eHS MS. S.tttt "SttoW. £ 13<H| L+EtfcJ T ,88 junOlcK #ft¥ 83 
2a 2| zf£fe £¥ 120£O|CH, gfM¥ 832b2j zf££r 60£Olc r . 

IU-2FAH, es^si ahs. ej^s- *sj sai e&fl eiaet 27nai mioi^g gatt^^ «g 

a £S2J §^ ^a*fo4 ggg cf^SS| §«§4J G# ftUltfch S AlA|EHgfs| 8322| 7H? 

ed^e 400 nm 2 o|o4, ±21 n=?&*\ ( goj oi iron eias r fe 27H21 mioi^g °jam°^wH «gs £«si 

6 ft 17H& 33 \m 2 7l «Ch 

£ 14fc £ 13<H| LfE^y ¥¥01| °J3.7[ #E||g u r e r U|^ CHSEOlttl, Si Cfe SJa7fr ¥*t£|cH 
¥S§ 7h=acK 

0|SKH|, ¥^2| 7|^8i|c(H| o|£ Q!j^|oJ 5>S|-0H £ 16 t^j £ 23S Sii ggg- 5Jo!C r . 

£ 16 lHt;| e. 232 £ 11 LHx| £ 15<H1 U^y oijxfl s||col| slfl- <ajx|jo| S^fi tiS^7| ?|*f BeJEolcH, 
£j 16- 16§ dl-El- $\n £ 15011 UEHi 13372| EM2j£.0|cK 0| SJoUi £.*¥¥ 9402| £S|E|^ sal 

oim a-^si sfee a 114121 a- n4iaoid-. 



£ 16(H|fe *1EH tf(H| aj-^fil 7|S7|- «g£|<H fcfe £f%7\ l\-E[l.[ ftocH, E 17i E 18| £ 19 _ £ 20, E 21, E 22 
9i £ 23<H|fe- £ 16 o| Qf 1 M a ^t, £ 162.1 of 2 m s £ 16fi| Sf 3 jj s £ 16°i of 4 M s +. £ 16S| af 
5ps?,E 16°| °46ps?, SJ£16°I^7ms^o| ^^7)- 0i|A|£|oH ?JcK SEgh. 0|ShS| ^goi[ SU'oUi. " M"^ 
(drop)" BES= " UUrAig (drop- in)" £ ^fl gsiarSTos.S| t+^s filDltfe 5Jo| 0 r l_|Hh, 8B = Sl &»<H| £r^|& 
01 S7|ffl Hfi- ^A r o| ^g-ossl 0|gS ojDl&CK 



£ i6oii L^E^t^ u r sh a-oi, 7i^^^. eo-ii 7\&n f>\£\ 93101 7^0^ *iej 931 #°\ ®m «-s 133a lhohi 
7ii 101 oi fj^Eie, £ 17 si £ i8oii g-Ety- 7 Jo\ °-f2ns 7ii7h xm^M^. yse 

CK -£|Ol*J|^A| 7|S 1012| ^0|fe 935aS 2.2^1^. 0| CtH 7|S2J fl-a|e CH7|2J"2| ^ & L«X| 10 4= tffil 

1 WA| gJ-rfcthC)-. 

7|i2| 5J= 2 p s Al^OflAH 7\S. 101 oj d r 2h tfO| *li^os¥^ Sfi^i^og 

a&£lD4, 0l2r 7-{2| §A|CH| CHIU^^ 1027t ^^E|7| A|^gcK 0| tH|L|A7^ 102£ £ 19<H| UEjy- U^2^ 1*0[ *| 
Ej 931 ^ffO^ j ¥ tg| i ^ bfsh^CK 

4|A|gj2KH| ? a 'o-|ah sg^^fe c r 4°! a 1141S Sir eHS 7 r S^Ml, eHIMa?^ 1027^ ccHof , * n 

ioi2i ^ eh on <u¥ ^4=7i «re.i£jcHah£ Dflui^^^oj ^s.ws\ o\m±n± (01^, »j¥ ■ ^^i" ■ 

SJa." Eh B) nasi ^*ro| g^joll 0|sH -ya^o^. P|5J «^o| £|£^ MSUc*. 



S -yAlEHSWlAH, o| D||L|>5i?^ 10221 H-f r ^£7r 7|£ 1012| 4»^^£MC|- Bf = 7| COi^Oll E 20CHI OflAl-S U r 2r & 
0| 7|SS| ?9f4|j s A|go||AH 7|S 101O| It? 83221 frS 5^£H|/H a|7|2r 'SS&cf. 0| nfl, 

83221 g^i^ 3^2| «q*| (OJ=L)fe §|EH 931 § %>S|j H^rtr^Qi, 0|b CH7|2r 2i«*h7| SSI 7|i 10121 S2I 
OK 2|sn 931 *(H[ 97=151 oh^ ( (^^j 11a7) . ctl7 j^ ojg* h ^ 01 | £ ^^oji o|@h o|eH 9312I ^ 
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931 4& %^[0i fefShth S|*fl (fe'H)fe £. 21<H| LfEfyi H r # S-0| 7|M2| ^-fe!£>^^ 2f 5 p s ^2| A]gtH|Ai 
■&|Ei 931 2| i^o|| E. 220\\ Ll-Ej-yl u^f a-0|, o|EH 9312] "SH^ 0|2h ^0| ^|E| 931 2| 

iSi *t4*S <^M\±= o\B\ 93121 £ Q d§ CChB^ 5>feCK ZL&IlK 931 2| jJL*h 

Src Sf»©££| bjjB), §0, ^Epr ^ilsl-CM «H*||7|- *\B\ 9312| £0 #Ofl SaSH 0| 



Zt *|E| 9312| IL^O-y ST^S <2i|*M tf^Ofl *|*l£r «j*1[ #^l 11b7h 7|j£2| ^<s!° 

^¥EH fif 7 m s gW AISCHIAH £ 23CH[ U^y- ^|EH 931 2| JE?j2| g?NH|/H ^£ 

11a2t S|EH 9312J iC!#(H| S^tt 11c£. »5|BCf. 0|£h ¥S| <3j*l| ftS 13 

382j LHV. HHf5|*Mlfc 832Sd*£ £j7l<U 931<Hl 7[V[Q ^0| SSHjCh 

^<*^ 11afe If u Jlf^ @§JEJX| gfjl, £S omgol fflo&H MS? 8322I #£J¥^°^¥EH S«JE|<H 7R 
oH*l|2| a|7|^^2| 34*[ofl S*gc|-. se&. -&|e-1 931 2J is #o|| eftf^ Hcfe x1§7**|2l 4^*W| 
Aj|#Efo|M (satellite) SfiSch. zi&ti-h, o|EH 931°l IB #ofl ^o|- StfecK 

0|2|- &0| AiUBFOlM ^^2( ¥ ? A '7| oHgOll, MISSES <^2| £#-0| o| S || hJ^SJ. 7 | 41 S ^#EH4| 

£ 20 Utx| 23011 BioUi 9£ +3. lid £) 11efe ^ 4 ¥<HI ¥^£) Lfl 5i ^^fl fr^ UfOfl t^^JL 

^7|2f ^0|. & ^A|Ej)gf2| Qij^| Sfi 3||j=0]|te 4|L|| *|il£ S ^^^h ^CH| 7|i2j ^3.\7[ ^itSfe 9^|0lAi ^|Xl|7h 

S^, £0^21 g^jofl cHsH ^4=21 ScH| sjsH, m#a|2| ^Qtj^o| ^*j=§ &SS|-A|a ^ «JcK =l 3 

^, s««-trsa oiilehsoi wo., m^m^t ^^i s# m^m ^ wo-. se&, s& ^s^nh^otiAH 
^i2j gHsFtui q5HA^£ sir ^ ai&^swi ^ m ass °jiH» ^ei- 4= &h=k 

MmMOil 7|Sfi cH7|2f eSAlS'lfe- E.g.^Ajoj 7 |^sj|c ajofl 4JA|E}j^SAH OlIS MS, <^e^g^ ^2,783.6475: 
oil 7]*HE|cH ? A ife Sixl ^EH (edge shooter) Sii^ 

S ^SS, 7|^-^ §CH|AH£ ^^iLHxia O|gs^o^ £§H oij^g 7|^S ^Ssrfe 

HfAjo| 7!^®l|c OM 7|=&x|tH| ojo^-) oa S 5>-cK 



Ol CKS^eJ ^0]L|- fiS|(Hl &m, °m S^, DR ^SH ^4,723,129^. a{ ^4,740,796S<H| 7HA|E|0^ 7|^^| 

ei &e|» A r g^fe ^oj un^tfcf. o| £- c|0!i=tj s! ^^^J2| 0^ 5iofl£ 5jg7tesi-ch 

^SSOf dS^rttl ^H|g ^Br^fe ^^fi- ¥0^|tr 1S 0|^2| ?5iJ^S 2i7HfHSW4, ^7|^3 

y&*yofl <a&tiMxi# tf aAi^ia.. 7i*sfl=2] ^^seoii ^^Mn, 01 ?siia.ofl 1 ch is. assfe 
^j^) LHofl ?mm 'g'gm ¥ jljj^oick 01 71^2] ^^<hi 21 sh s^h ^h)# ssai^, 

«H+ o|^2| ohxh S §«&cK o| ^gAJsM 1^13^°^ ej7rSfe, ^A| sfStr ?|i2| 4Sf 4= £,'71 

ttfl^oi ^-si sa^!o| <?•?-£!■ ^|*i|(^^)2| sftoi ^^is 4= ?JcK n^EUH o|2f ^^^2| £}&m H&mt: 5? 

Ol Hl-a-^Sl-Cf. 
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0| S^itStffil =FSid^.SAHfe OR *<H X||4,463,3593. g! X«4,345,262£«H| 7|XH^0H ?Jfc Ah£7 r SjS^CK ^*|-g 
7|**|Efi| 7yo S A-|i i 7HA|5EJ0H fclfc tfO| 0|X| Si £j7|<g fflfi-*|o| 

*kd# «l*| SEfe 4>*{ #s>. Si n £|cH| °j*m¥?l- bH*l£|<M ?go| 7Ha|je|o| 

D |s» X1[4,558,333i 5! DR *«H *i|4,459,600S.OH| 7\5L& g tfB(H| 4= &W. 

EES", 37|<M tffi-*IN CHbH S7|<y a»*lisi ££¥£AH A r g*rfe ^£o| 7||A]£|0| %Jg 

*7|ji:59- 1236703., £ tt<HMx|S| S^UrS S4=*fe ^H^S Mg¥oil 0I»*KH ?«0| 7HA|£|<H %i£ 

*7H:£:59- 138461 3. 0|j 7|£& ?%E. & tfBOfl 4* &!C r , 

EES, 7|*ni|xlfs| *I5F ^cHI soil- 5>e ge r ej (full- iine)fis| 7|*si=.£Ai gM<H| 7Ha|je|(H 

tfo| c r 4*sl 7 |**| = 2| 2£r<HI s|*H n ao|§ tt*A|7|fe ^«o|i_h 9J«I*!°M «ga 17H°| 7|*s||J=£Ais| 

^o| HhF A r gH 4- ajSEN. S tfSSi fijl^r D|* £2t*|o£ hJ^sJ 4, oi ch> 

so-. »*i e*ii<Hi srsrsosAM, »*i e*U2tsj ^ 7 i^ej a s*i e*is¥Eisi &ssi § 30 | uc7 r fc*r?« a 
as^tff si (chip) ssi 71**1 = , 71*31= xh«d<Hi 2J=Lts=L7 r tix|@ ?rse|7;| §sj 7l*sil= 

3 A r g«>- Spoils e tgg *4^o|cf, 

£E&, e W^Sl 7|*S"*|o| 4dX|U 71* «|=.0H CH& IW^B, 0|b|^2J M£4& §§ ¥7 f S r c 501 & 

si-ssi §-3im ch* o-SAia ^ &71 qeoii d r »*i*H=h 7i*sn=ou cm 4^, ab*i 4»b, * 

& *ei*&. £*7|^ H€h*!| f£fe 7 r ^Xr SLfe o|s| sa-tHi a|*h 04|u[7h«a*B. SI 7l*3rfe S£S| SL## 4= 

SShfe oflu|^§ s=7^ 7|*g ^SH J:^^^J 4* ?JcK 

7|*s-*isi 7|*s=^ah, s *^ ^fMIEhS Matt 7i*a= eeh ohjeK ^o|*h 4H^o| £E 
7h 0|fe0| ^gMc} fee etollAH e^sh7-|i4 a|*||o|7HLK Sfe tf^C- &^o||aH °Jhs| a-^S ffB£« S 

AS. SS*h7l ^|§H AF^j# 30 °C U|X| 70 °C2| Bfl LHOflAH ££S 5j0| ^&.^0|7| CCH^oH| AfgS 7| 

*i!2. ¥<HA|<H| QH^g LhEHJjfe fi- Ahgg 4 2W. 



«l*«^EliafiJ #&2[9.\ o^|lHt;|^ah «o|lhx|# m&$°3M ^o|lha|chi sic- ^^^o^. ^\ttt ai 

asj gar^*i# ^^°£ o^hm jlsi-s ai ^oiimt;i<hi si*h *-i§o^ ojj^ sfe oj a> 7R 
umn =.e«Ft AisoiiAHfe oidi ^*h7i AR^hfe ^soi s ^^chi 4= wcK oi£f s^e g^, 

*7Hi 54- 56847± 5Efe *7H4; 60- 71260 *S| g^Oll 7|K|£|<H ojfe. dh2F 1>0[. C^S A|eo| Sfe 

CHI ffljtf ^fe H^#^AH ^eHS S7|^ a»*l|(HI cH*H cHsTtfe SeH^ ^ ?Kl m ^<3o$ SJoHAHfe, 

^ fe'Hofl P!sH <4ul§ ^^jft 5! o| 7 ±j*^o|cK 



oiofl dish, & IfSCHI ttfe 7l*S*|SI flEH^Ai *| = s.s/d|AiM- g^EHSl- 6T& SM*HE|7|7|S| fi^g«JB»Ba£JH iJ 
*|S|oS. ^*|^ ^Eil, % 5[CH ( reader) 2h S&S *A r S-*| gj $^-ij7|feS 3!jA|^B|S| ^EH# *H 

S» ^£ ?Ji=K 

oioHAi &*ti ^*fl MS a-xHSh «l*l| M# & *|a| 7H£foi| Eh* r o4 ^g*hcK 
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s. 29^ e ^sai x -i§s 4* site «i*n £^ sr*isi aieiiej 7«s*i 6oo»i 7nar 



£ 29CHI ?ioiM, SJ^SS ?M=B|x| 601 £ «M*H MS ail = 7r o. 2.KHI «|*| £S afl=<H| 53E|fe M 
2Ja<SH2|- <ai*l!^os. 3!o|cK o| ?hfi.3|x| 601& ?S aeH 602&I S^Siai* §*§B=| ?g 

^ 33 7|<H 603 SJ 604» Bm £|£j§rfe (HDIM-Ah 605£| l_ r a £ 6064 SfrSE! ?1|B|X| 607 flofl &XHJE|(H SIO-I, ? 
§ EN 602°| e^<H| °|SH ?HE|X| 6073f eMI 7FO|j= 60 8§ tCj-Bh Sh^A a, b SSfii S*K>|5fiCr. 7WnH*B P& 

01^4*3- {£A1s|t:| &g)Ofl ojsH °JXr& {platen- roller) 609 o\££\oi 610<H| sj«h ?H 

BjXl 607SJ 0|§ ^»0fl S*J £iX|£f §£H 609<H| OjsH 2^@Ck 



cH0|M-A| 605°| tfesj earojfe en, 6127|- URXlElOj SJch Ojgg ZL ^OflAH ?H£|X1 607£| Him 607a 

si *ejw<H ?s s.b\ 602°i sraatfai as §§ sism 4 sxia as *eoiq. 



X|x|¥X« 613S Eg^7| gxH§rfe ^3.^ ©I|J= ?rMS|^| 601 S| aeH(£«^ffl)8 Ste Q ¥Xfl 614-1 x|X|Srir 5! 
o|cK £ja. SfcJ^e 6l5fe ?9 ¥xH 614S| J¥<H| slls ? r MB|x[ 601 °^¥£l 5ES «<H °|sH x^S &h 
• eSJSrfe 3JO|t*. o| »CK»B 6150HI 2|8H g lH 7H9- (EA|E|X| SSfoi <gjs™ §I|J= ? r i=B|X| 601 S| 

S oj^|s- g^a-. oj a5} gfl c ^mBl*l 601 al Si?e§ «tfomi7| ft 31 A1|*4 gaiol^ 6170 | o|g¥*H 6180fl °| 
eU S*atr f JHE|X| 607°l 0|&B-»<HI ^5|£J ©3. 0|S7rteSr7l| ^*|5J0H &!c r . 0|§ Al|*j ga|0|c 617 £! 0| 

§¥*H 618& eai x|x|*| 619CHI o|sH x|x|£|cH afcK Ai|*| saiol^ 617& o| SeH<HI ffS£[x| St°cH, *x| 



siij=°i ftejsi^ 2.stAi, ssus ?HAist7i fltt aim 620s ?hsix| 6074 sfta a S2iai 0154 01 

§§h£H. ^§ SE^ 602S¥E)S| ^§^0| #£Jx| B#J» «X|2| 4*B<H| o|§H 0|S«|<HfiC|-. ^3.5! 0|£ ?^SE|X| 

601°.| £f *lico|| -axis s|e(<H| -iJ^S ¥oi«r<H, a^*}- 7p£| ^SxHo^ 4«e*l-fe 7|^fl|o-l¥fe 
S*l ^*«<Hi ^jxisioi, 0^7|AHb SEA|£j*| afecK 

7|^&*| 600£ 7RD||*I! 0|$ 4=Eh (£A|E|X| gig) <HI S|SH £W& ^^H 609 ^(Hl 0|^S 

7|^aH*l| po| cHsH, «l= ?rMB|x| 601 0| 7|^nH*|| po| £3Eo|| a*=l S^o|S*^aH 7|^§ 4^^!^a. 

* B!-a& *l-7| 4[A|ofl §y uIjKHN a|«H cH^ ^^Rp.^ 3?o|cl ^eHU, S ** ^S°J a^is y^i et 
fe ff. Sr7| ^A|cH|cH| o|sH SSE|x| S>fecf. 2^, © r 7| 4!A|cH|o|| A|g@ » ¥" SEfe " %" fe §A|E|x| *h, 

aw¥ §y a§r%s sinitrct. 

< £}S etr^l A> 

m 5.3 ggSl 5 g g«i<H| e^MS^y^L^ 1.58 gS 5 °C<H|AH 7^fl4. Si8S<H|*| tZH 10 °C 0| 

*x|A|?J ^EH0||Ai 0| g^o|| « 8.7 g 0hS^L r MM 1.78 g *«|* 5 °C<H|A] 7rSh^Cr. 

15 S S£h CH jiBhfl- ^, jHEJ- SftHI i^^ol 220 m'/gO|Jl DBP 2.%i m^O] 105 Ml/100 g£! ?rB 
M^! 7 g§ 7hS}?5CK 0|*. 15 & CH jZffiWMCr. ^« ^EHBIS £S 0^7=| 7;<2i (Toyo Filte 

r Paper No.2, 0|E^EII^A| XflS)S gaH OOr^jL. fihS tl^rfi §5 S^^| A4|^^0=| 110 °C3. ^ 

9 S^ollA-i S^Al^cK ^£ ffl-aolj SI 7^04 10 wt%2| 2li ^ 2hS 4=S^S AlSSrSScK 
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oi&niBi(DKK nm<y\\ °\tti u=s oissi fei-i- ^sthzi zi sio S¥ Ei ^.1^71 mzm »^&asMf ^astsa^. 

LflB 0]SJ3LE^» AFSShO^ g-SM Ojgo.^ CH^I&o^ ?^#SljS| iBtHI - Ph- COONH 4 7|7|- E^JSJ 

g 5.3 gg°l 5 g S^CHI £hMB|-y£j- 1.58 gS 5 'C0\\k\ 7}t[<£iCi. ^SStHIAf SLy&°S.AH S# 10 °C 0| 

nm &x\MZ} ^EHoflAH, o| S^fHI S 8.7 g gfi| oh5|tfi4£S 1-78 g S^S 5 °C&ll>l ?h«Hac+. 

-a-y £tf^@ 15 ¥ SSI" d jilifa nah ©HcHI a?d^0| 220 m'/gOU DBP s 4=^01 105 Me/100 gei ?h& 
Mm 8 g# 7^80-. o|^, <y<£j *&g§ 15 & seh CH j&emsaq-. ^ #£HE|fi i£ offlx] *|2± 

#7\ aflaEft Xh7ied"« ^«M«lfi| JLH #°| tJ4'«7| D J£i 4T7ISI- Sttffl- SfS2S ^fSfi 1.6 p mol/m' 55 
CK 14£LS 0|SS 0|SjJLfi-ttl* Al-SSl-Oi 0|&o S qsf^o^^i ? ^ a ajo| £C jofl - Ph- COONH 4 7|7|- ££J 

4JA|0fl 1 

oh7| ^¥S§ ffffSlOl ««|Ofl Seol StL^?^. 0|0HAH, 3.0 |im°| 3£<H 3.7IS g-fe D|-0|H£S|eH( 

5L£ S|BA} (Fuji Photo Film CO., Ltd,) S*H <N3MSS3MM # &<g°\ £JH» aiSStSjCh 

#7| 7 ffi Btf A45 ¥ 

^eiAiise ¥ 

owma ^eissi omra ^aij= ^7tm 
(owmai* eh, *fgS)o.2 ¥ 

-1-36.74 ¥ 
*JA|«| 2 

sh7| S&sfii g«|<H| gM^I jaehafSJcK o|o^Ai, 3.0 (ima| ao^ =L7|g □^o|3L^ : S!&j( 

& h 7| 7|XHS ffS *^«| A45 ¥ 

H^^ei.7 ¥ 
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o[Mm& om^ ^M— ¥?!•# 

(OhAllUaife EH, ^gg)0.2 ¥ 
#35.1 ¥ 

-yAioii 3 

§M *tra:n s^chi se^i .newsfch oi<*m, ggg s^s 3.0 m^i £<h ^ oFof^a&K 
is asAF §sh 7m <hj^ Aiso awn s shs *is«MttcK 

#7| 7|XHS &S B45 ¥ 

B5tf&i1.7¥ 
es|Dl|%!Sa.S.S6 ¥ 
g5|AJ)S6 ¥ 
c|<H|^?ji ¥ 
oWIBSS 3E|S2| ^A|c 
(OhAllljaite EH, 4f§g)0,2 ¥ 
#35.1 ¥ 
4! A j oi] 4 

^jggg £^sfn S<afofl se^l aiLUHacK o\o-\k\, 3.0 p°| a<H 37|# ?>fe o|-o|a£i|e|( 

#7 1 0Sg^ A45 ¥ 

B!!S^S0.9 ¥ 
sewi#e ¥ 

OWIUE! SS|#°I 0j|13 ^A|E ^7H 
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(OtAUfiftl* EH, 4fSB)0.2 ¥ 
#35.2 ¥ 
4JA|0fl 5 

t\J\ &gmm SSsH S«t<H| jjLBhsHHch o|<HA-f g<a|§ 3.0 \w°\ io-l H7|» nK>|=iSl!EM( 

#7\ 7|XHg ¥£H^ A45 ¥ 

EE|lHlliS»S£!-6 ¥ 
SB.\M\me ¥ 

oWliiei aeisai oflSS! ^7hg 

(owiaey* eh, ^g@)o,2 ¥ 

^ SUmo. 06 ¥ 
S35.24 ¥ 

atJ2L(H| 1 

Sh7| ■a¥S^ ^IT^JL £O|0fl HHbS^^CK OJOHAH, -g^S 3.0 |ia°J 3E<H =L7|§ ?>*r nK>|3fii!Ei( 

#7| 7\*m 2hS ¥i>^ A45 ¥ 
e.e|D-||aS^.S.S6 ¥ 

gaiAii#6 ¥ 

0^1513 gBISSI Ollijafl s.A|c ¥7 ^g 
(OhAll^Eife EH, ^S8)0.2 ¥ 

SJ-aujol- (28 %)0.06 ¥ 

S36.74 ¥ 
H|U10fl 2 
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&7| 7|*Hg ffS A45 ¥ 

E.s|tH|l!S»S.5h6 ¥ 
£B|A1|S6 ¥ 

OWISIS! 9333 CHIHa SrA|f= ¥?hg 
(ohAflUBIIfe EH, yi«)0.2Y 
#35.4 ¥ 
HIJ2.CHI 3 

s>7| ttste g«jtHi n&tftizy. o\ow, 3.0 jtm°| i<M H7lS £fe t»o|H.^i!EH( 

#7| 7|*H£! e&<aq B45 ¥ 
B!^B|S1.4 ¥ 
E5|tH|^SiS&6 ¥ 
9SIAJIS6 ¥ 
cMliS! gel 16 ¥ 

owiiia 3 el Ss| oiise! ¥7 |. s 
(O^iuate EH, 4fS3)0.2 ¥ 
§35.4 ¥ 
UlULOfl 4 

St7| *»SFj1 S«M #¥^| jjLEJ-SHack OI0HAH, S^g 3.0 »m2\ iOH H7[g ?>fe DtO|3£i|E|( 

7|AHS «tf «| A45 ¥ 

SH^i^H&1.5 ¥ 
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3BIAIIS6 ¥ 
C|0flBBI ¥ 

oWIHB! Ssiaai oflUa ^A|s ¥7hg ■ 
(OWaBJfe EH, 4HB)0.2 ¥ 
S35.3 ¥ 

0121- fi-o| 4^3 £JA|ofl 1 ujx| 5 Si uIjecHI 1 Lflxj 4Sl S«| %!hs| t^^m t\7\ S. 1<H| Ll-EhtSCK 



[II] 







t)^7| ^E(m mol/ttf) 


^Aioii 1 asrs 


0.93 % 


2.6 




9.22 % 0|Sf 


2.6 


iJA|(H| 3 US 


9.22 % 0[sf 


1.6 




4.88 % 0|# 


2.6 


&m 5 B!2tfaafe ^#§nm 


0.93 % 


2.6 


dlULOfl 1 Q-HUol- 


«to 


2.6 


UlJUOfl 2 ElM 




2.6 


HUoil 3 S&tfElS 


er o 


1.6 


d|jjofl 4 Ms^sfafr 


Sf 0 


2.6 



4!A|cH| 1 LHx| 5 g uijioil 1 lHa-| 4S| zfzf AhSsfoi, ym^s-Oi cHfl- s&a| <ao-iMx|g SJaofl ¥o^lf2S 

£gA|?|£r g. c|EH<=i! gEl7|^^|HS £fc ?Ja>$!! 7rtS*l (BJF- 850. ?Hfe x|5)<XI °JSH 



1) ZJ-ti £fi &S£ 

4J-7I Z/-ZfS| 2*3 g| S.'a^i 1 AfSShOi A4 §X|(210 mm* 297 mm, JIS P0138- 1961) 1 DH (Hi £!±H© ^ 

a- ^, §jH2i if§ 2Ai?_h exiAi^j c^s, A4gxi io«ofl oi^s xpmvw. o\ ejiH 4S§ 50*1 emtras 

2) ILSf-g 

zmai ?Jh a? ?I*tS-*I* aF««KM S7| ei^M 4^3- *, ^hsI £ii 72 ajtj &£h Sx^ji, £J^ft xh 

7J|Sh?5CK 72 A|7i ^ 4*«a e!±H 4TeH« i7| £J*H &Ep;hx| smshfe d| fflfift SM =ts Sisal 
■feJS S7he^c(-. 

#7) 7|*HS ^7^2.1 ZgjlK •yA|(M| 12| oi^oj ^ £0 Qj-^M oi 2¥7 |. 1£) ^a 0 | £g 

4'AjcHI 2SI 5E& bl|JuLCM| 2S| £JHCH| H|Sfl £h£ M# EhSg Sf jL«T^O| ¥^0| 4JA|Ofl 3S>| 

SJafe Hlaofl 3£i 2JacH| H|8H £* ^ j1«H^o| S^ElsacF. ^A|<H[ 4 ft! 52j y|HL0^| 42| ?JacH| 

uish zj-a ai ^«r-aoi ^^ 0 | stfEisjch 

SfSfil « 

^71 7|xHS 7 Jo\, ft ^<ScH| cq-EK AFS& 7ft ofl sj^H fttfBJESl SJiHM^ 4= 

Sa'h. ¥4=^ y« £i SJ 7ixn &s 9Ja. o| ?ja$ xhg*H &'a5! 7BB S! ^a 
5« 7|=S-*(s xl| g& 4= aicF. 
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(57) s^ai m\ 
1. 

2. 

*|19<H| ? A '0-|Ai 4f7| £!<^g7|7| - COOM, - S0 3 M, - PO3 HM SJ - PQj M 2 e.9:3.¥Ej -id^j£|CH. M& ^ 

fl-Stsl a*. Si-ate gj #7| °j£S£i 5°S^eH 4d«l£fe %Jh. 
3. 

«H* ate *|2tfo| 2J(H/d, #7| tt« oisol #7| £H^7|<HI cH£> WOI o|£©^ah SxflSl-te £Jh. 
S?» 4. 

xlhtfofl ? A 'oUH. 4f7| Sft oieoi *4!SHfi°S¥B| *£ilte SJa. 
5. 

Kfll9<ti| sioiH yafil pH 7 lH*| ioej Sa. 

6. 

7311 »ofl fclo-W, #7| £i^^7|»| SJ£7|- 1.8 m mol/m 2 0|#£] 
7. 

*Mff<H| &o-lAi 0.05 mol/L U|x| 1 mol/LS| 17h &o|£« sT^tfe SJa.. 
8. 

«i7^ofl gjo^i, ^7i i^h «>oisoi as oie, §j &^ei 3^ oie, a-at oie % #71 grss 01^03. s 

St 1 ^ 9. 

XII72MI ? A 'OUH, 0.1 mol/L U|x| 0.5 mol/LSl 1 7h &0|£g S^-tf-te 

s^ir 10. 

xlHScHI SJoUi 7|^sel 
St*» 11. 

73ho^o)| m-e °j=kh| (HIMx|« £j7^fe &*)|, 7|* a«£S¥EM 7|^dh*|o| oj^M S-gsFte iS-sfte 

7^ srs. 
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12. 

jytHAH. &7| 7R 5fl£7M0 ng/£.J= 0 |^oj oi^s Iff 4 s tftt. 
13. 

XTMttOfl Sa'OHAH, #7| 3«J=7b £J3. *^Ui 2>'3£j #S7^0| 3lH S^EIfe ¥fl» £fe 7l* 

S^t 14. 

»|11»0fl ofO-W, &7| <HM*|7h OflUXieJ 7W 
St 1 ^ 15. 

*iii4«<hi ajoHAH, 4f7i <a oiiL.Hxi7h sj=j. * sm ^ieioii ojsK ei7hJEife atg- 7m h-b. 

16. 

«H5»«HI ?JoHAH, 4f7| *|&i7^ SJs JS.S?°I ycHofl aH*|@ »tf 7W ttfH. 
17. 

S|15»<H| SJOHAH, 7R SJHfil tf^oj zfol 90S 0|tf #7| «*|SHir ¥fl 

m 7j^ sm. 

18. 

3EII11SKHI SJoUi, #7| (HMX|7> <^*t*4 0}|L-|X|°J g^h 7 |a tshtH 

19. 

Tan 1 & lhxi ^H8tr § *} suhi ?joHAi ^7i 7wn«*i7h as^iej ste h 7m g-a. 

20. 

75||20tHH| ?MM, &7\ 7R *|=7l- 40 ng/£e O j^o| ^>3t 4= fclfe 7W ffMS. 

STO 22. 

*I|20«KH| a/!°HAH, #7| 7m «|E7f °J3. SU *i^fK)| 3L7HI ^Shife ??|B 7|^ wMS. 

S^S 1 - 23. 

TfeOtKHj 2,|oHAi Aj-7| 0flL-|X|7f «a OflLH^iel 7W ^L|M. 
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24. 

31238-ofl ju<hm #7i <y <nmxw *|em<hi s|s« ej^sife 7W #qm. 

S?^ 26. 

*024»<H| &0|AH, 7|H* SflEfe #g «Sfi) zfo| 90S 0|# gShEjOl #7| ^I^SJ #¥»l| ¥Y| 

27. 

28. 

ft 7R SllE.fi JSLtmfe ^# 71^ #*|. 
29. 

*mo«r<Hi tcFe ^j3.fi ir^thfe <=ya ^§¥7f ^his eja. ^eew, a gj=KHi chil-mm e!7Hj°sAH sj=l s 

EHal £ja.S ss«t7l ¥lft 7|* sll^fi §F# 7|* »*|. 

S 1 ?^ 30. 

*U29«W| jyoHM #7| «ja ?l-fiE|x|o| £Jafi #71 7W ^iscH! gatf 7| Aft £Ja §3¥f a9«fe 4tf 

*!|28SM| °!oHAi, #7| 7|^ ^| = 7l- 40 ng/S.^ o\t\o\ 0J3.S 4* fcfe ## ?W #*|. 

32. 

*i28tM| °jcHAi #7| S{|J=7^ <&3L ff£L« *SXHtfO| HTfl £S|-£fe ¥A§ S>fe ^# 7ft #*|. 

33. 

7128*011 ?JOHAi #7| <HIM3C|7h <H|LHK|e! 5}# #*|. 

34. 

7|33»<H| 5J0HAi, #7| £ 0H|i_H7C|7h jja tfSU) HH*|£! *|Ej<* o|s|( oj^ £ |- jjj.^ 7W 
S?S 35. 



33 - 



3?IW*J ^2002- 0000518 



S|34* Ofl 9iO-\A-\, #7\ iSr|EH7h <&3. tfC||(H| UH*I£ 7|^ 5T*I. 

St 1 *" 36. 

fl|343W| <y<HH 7|^ «B = te ^§ tf»0| 90i 0|# #7! 4*04 flxISFfe 5t 

fe ?m 

37. 

&sh si-si. 

S^tj- 38. 

ZfZJ- A|£h4t|g, D^E|-^S, §f4Hg, g^jg, ^AHg nl *jAHg ah^M S«^.¥EH -td 1 ^ ^j^HS i^Sffe Q3. 

S^S" 39. 

^H^-AH S4=-y7|, S<^7|cHj cm BJ-c|o|S. g! ^#7)9} ^&o| ttOloUL S!*g7|Mcl ^fl«4o| SEtfC O) 
S^Sf 40. 

^*HsLAi £l^g7|, £J^^7|(Hj qg- tfoiois, t!^^7|2f ^0| tfCHOlU £J4^7|MC} ^8 £C« 0| 

^a- sj-fc xh7ie^ £hs.» Q3.7\ afe y\m ©iie.. 

^xH-S-Ai a^«7|, tW»g7|<Hi cut!- ycHois-, §y ti^^7|2t =*«o| y-cijoiji *t^^7|Ma ^shmoi ^e- jee^-b oi 

42. 

Q=?-% 43. 

?w «i=oi °isK *mo«<hi cue sal £tstb issife, <u3.*ji 7m atMM qs. ar« ±*\ 

°\ WCH ¥l*|<M( ^3. £S=?7h ^h|@ aa« 7W «l=.o|/HSii :n*r &Sf 
44. 

7W «=oi ojsh A-iiio?r<Hi tt^e &nm ?ja.5i' ?r ^soiw ^3. wslh Q4«gsi ^s.^ 



S^S" 45. 



S7H4»f ^2002- 00005 16 



s-sf afia. 

46. 

XII10SWI ttl-S %JH0fl (H|bjx|a £J7^o* 7W SJHS iSfil A|£j- y^og 
S¥» 47. 

&h er^- tf^s 4rxh°i e>cH &H7h s.^*fe M§sfo^ *ho*<hi nhe sj^# ^s^i 

48. 
49. 

*848«<H| 5J0HAH, #SXH»0| tiSh£|fe #7| #5 »»0| 90£ 0|# HStSlfe ¥M°] 

ZhU S.S &B^al 7H-id am 
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g^H^s-f HI2002- 0000518 
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4 
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S?H^H ^2002- 0000518 




g?H^ ^2002- 0000518 




EH 8c 



\ \ I \ \ \ 
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£B9 
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JES 12 



832— 4# 



i 



832—^} 



--r 



t 



936a 



-w 



\ 



936a 



936a 



832 
1337 



'1 




832 



#f-~—832 



.A 



/ 
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£S 14 
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£S 16 




1338 
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£Bi 17 




1338 
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m002- 0000518 



£0 18 




1338 
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